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REPORT BRIEF 
RESULTS OF 
CONTINUOUS SYNCHRONOUS ORBIT TESTING 
ON 
SEALED NICKEL-CADMIUM CELLS 
Ref: (a) NASA Purchase Order S-53742-AG (b) NASA Work Sheet of Apr 1967 
I . TEST ASSIGNMENT BRIEF 
WQEC/C 77-134 
A. In compliance with reference (a), this activity began real 
time synchronous orbit testing on sealed nickel-cadmium cells on 
18 July 1967. The evaluation followed the program outline of reference 
(b) . 
B. The purpose of this evalua tion is to gather performance 
information concerni ng sealed nickel-cadmium cells operating under 
a synchronous orbit regime. Such a regime simulates a space satellite 
maintaining a position over a fixed pOint on earth as the earth 
rotates on its axis and revolves about the sun. 
C. This report is a continuatiGn of NAD Crane reports QE/C 71-183 
and QEEL/C 73-302 and also includes 9, 5-ce11 packs that have not 
b~en~ pr viously reported. 
II. SUMMARY OF RESULTS 
A. General 
1. A temperature of 40°C is very detrimental to nickel-cadmium 
cells. At this temperature, the measured capacity of new cells averaged 
slightly more than half the manufacturer's rated capacity. Exposure to 
sychronous orbit tes ting at this temperature usually yields less than 
6 years of life . 
2. Performance at -20°C also presents the low capacity probl~n 
encountered at 40°C . The basic operational difference required is in the 
modes of trickle charges . The trick e charge rate must be fairly substantial 
(e/20) for the 40°C temperature (to maintain capacity); but must be very low 
(C/250) for the -200 e temperature or put on open circuit in order to keep 
the cell voltages at an acceptable level and to keep the pressures down. 
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3. The capacity check, performed at the middle of each show 
period, provides a temporary reconditioning effect on the cells in hat 
the end-of-discharge vol tages are higher, for approximatetly 7 to 10 
days, following the capacity check than they were 7 to 10 days prior to 
the capacity check. 
4. All the test packs at -20°C and 40°C have ei ther failed or 
were discontinued because of low capaci ty . The failure mechanism at the 
t wo temperatures appears to be completely different. 
5. Those packs at test temperatures of 0° and 10°C have 
delivered the best capacity during life. Packs tested at 20°C showed 
better life capability than packs at -20°C and 40°C. 
B. Specific 
1 . GE 6.0 aha 
a. The packs at O°C (3) and 25°C (1) have completed 17 eclip e 
seasons with two cell failures in one ooe pack at 80% DOD and one cell 
failure in the 25°C pack at 40% DOD. 
b. The cell failures in the pack at 25°C and 40% DOD had 
i t s cell failure occur at the beginning of its 16th eclipse seaons. This 
cell was allowed to remain on test and did reverse for three consecutive 
days, during the discharge period, until it shorted. The cell would 
reverse to -. 030 volts when it firs crossed the 0.0 volt threshold, then 
became less negative as the discharge cont ·nued . Its end-of-ch rge 
voltage woul d be approximat1ey 1.30 volts. There were no pressure 
probl ems during this period . 
C. The packs at 40°C and -20°C were discontinued following 
eclipse seasons 11 and 12 respectively, because of low capacity. The 
40°C pa never delivered the required 40% depth-of-discharge throughout 
its 11 ecli pse seasons. The -20°C pack failed to delive the required 
40% depth-of-discharge during eclipse season 10. 
d. The pack at ooe and 80% DOD had a cell fail, because 
of low voltage dur i ng the 4th ecl'pse season and also had one cell short 
at the beginning of its 11th period. . 
e. Cadmium-cadmium cou1ometers proved to be effective 
charge cont"ol dev ices but they have shorter 1 ifes then the cell s 
they are tested with. 
f. Figure 1 shows the capac~ty out for each eclipse season. 
ii 
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2. GE 12.0 ah. 
a. Those p cks at 0° and 20°C have comple ed 14 eclipse 
seasons without cell failure although two cells were removed due to 
failure at the weld between the fill tube and cover . his fail re was 
attributed to mechanical fatigue due to vibration and Qccide tal jarri ng 
of the t ransducer assembly. 
b. The packs at 400 e and -20°C were discontinued because of 
low capacity, after 5 and 10 eclipse seasons respectively. These packs 
fai led to deliver the required 60 and 80% depth-of-discharge, respectively, 
duri ng elipse seasons 2 and 4. 
c. The pack at ooe and 80% DOD had delivered the most 
capacity dur ing the capacity checks, whereas, the pack at 20°C and 80 
DOD has del ivered the least. All the packs at 0° and 20°C have delivered 
their required percent depth-of-dicharge. The O°C packs increased in 
capacity during the fir : t four eclipse seasons . 
d. As the life of he packs increase, their auxiliary 
elec trodes during t he sunlight periods, appear to become "desensitized" 
to the oxygen produced during charge. This results in high cell voltages 
and pressures for 2 to 7 days at the beginning of eac hadow period until 
the auxiliary electrodes regain their sensitivi ty. 
e. The tric kle charge current was reduced from C/60 to e/80, 
for the ooe packs due to high cell voltages and pressures during the 
sunlight periods . 
f. Figure 2 shows the capacity out for each ~~lipse season. 
3. GE 12.0 ah (ruE) . 
a. This pac has completed one eclipse season. 
4. GU 15 .0 ah (AT5 6). 
a. The eng 'neering celiS have completed 8 eclipse seasons, 
two at G5FC; and the flig ht cells have completed four seasons with no 
cell failures . 
b. The flight ce ls have completed 4 ecl i pse seasons. 
Dul'ing h c p city check the pac ·s capacity has decreased from 19.0 ah 
(eason 1 nd 2) to 12.4 ah (season 4). This drop in capacity followed 
a test change to where the pack is now cycled during its sunlight periods 
s opposed to floating at a. voltage limit. 
iii 
WQEC/C 77-134 
c. Figur 3 shows the capacity out for ach eslipse season. 
5. EP 3.0 h (SMS and GOES B & C) 
a. The first SMS pack completed the shadow portion of its 
fir st elipse season before its control unit malfunctioned, which forced 
di scharged the cells to negative values. The pack was then discontinued. 
b. The other SMS pack has completed 4 eclipse seasons and 
its capacity ha s dropped from 4.20 ah, during its first season, 0 
2.2 ah during the last season. 
c. The GOES B & C pack has completed one eclipse season. 
d. Fi gure 3 shows the capacity out for each eclipse season 
for t h SMS pack. 
6. EP 12.0 ah . 
d. These packs have completed 9 eclipse seasons without a 
cell failu e a1 hough one cell was removed due to its pressure gau e 
ass mb1y leaking . 
b. The 10 and O°C packs increased in capacity for the 
first 5 and 6 ec l ipse seasons respectively, whereas, the 20°C pack has 
decreased in capacity each eclipse season. 
c. These p cks are recharg~J during t he shadow p ri od s by 
ch rging to a pack voltage l imit. The cell voltages in each pack are 
unba lanced at the end of charge. 
d. These packs were originally to flo t t their voltage 
limi ts during the sunlight periods; but due to cell unb lance, the 
pack temperatures increased causing t~le charge current to i c ase whil 
t he cell vol tages decre sed, therefore the pac s are now placed on a 
tri ckle charge dur ing these periods. 
e. Figure 3 shows the capacity out for each eclipse season . 
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Explanation of Symbols 
1. Spec ial Symbols: 
AE: 
ah: 
AH: 
Amps : 
ATS : 
DOD : 
ECL: 
EOC: 
EOD: 
EP : 
GE : 
GOES : 
GSFC : 
GU: 
WE: 
MANF : 
mv: 
NASA : 
SMS : 
SYNC: 
TEMP: 
VIC: 
Auxiliary Elec trode 
ampere-hour 
Test Ampere-Hour Rating 
Amperes 
Applications Technology Satellite 
Depth of Discharge 
Ecl ipse 
End-of-Charge 
End-af-Discharge 
E gle-Picher Industries, Joplin, Missouri 
General Electric CompanYJ Gainesville, Florida 
Geostationary Operational Environmental Satellite 
God ard Space Fl ight Center, Greenbel • t~aryland 
Gul on Industries Inc., 1etuchen, New Jersey 
International Ultraviolet Explorer 
Manufac turer 
mi 11 ivolts 
National Aeronautics Space Administration 
Sync hronou s ~1etero l og i ca 1 Sa te 11 i te 
Synchronou s Orbit 
Ambient Test Temperature 
Volts per cell 
• 
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WQEC/C 77 -134 
I . INTRODUCTION 
RESULTS OF 
CONTINUOUS SYNCHRONOUS ORBIT TESTING 
ON 
SEALED NICKEL-CADMIUM CELLS 
WQEC/C 77-134 
A. The real time synchronous orbit tests were first begun on 
six, S-cell packs on 18 July 1967. Since then, an additional sixteen, 
S-cell packs have been placed on tests. 
B. In a synchronous orbit, the velocity of a satellite and its 
distance from the earth are adjusted such that one revolution of 
the satellite matches one rotation of the earth. Such a satellite 
remains fixed over one location on the earth. The earth's shadow cone 
changes relative to the satellite's plane of orbit. (See Figure 4) 
Thus every 180 days the satellite enters an eclipse season. This 
season lasts approximately 40 days after which the remaining 140 
days are in continuous sunlight. At the beginning of an eclipse season, 
the satellite first moves through the outer area of the earth's shadow 
cone . Each day of the eclipse season it progresses through a different 
section of the shadow cone until it has completely traversed the cone 
at the end of the season . The satel1ite ' s time within the shadow 
cone thus varies from day to day within the eclipse season beginning 
with a minimum, progressing to a maximum, and returning to a minimum. 
II. TEST CONDITIONS 
A. The depth of discharges ranged from 40 to 80 percent and ambient 
t est temperature ranged form -20 to 40°C. Most of the packs tested 
had ambient tempratures of either 0, 10 or 20°C. Ten, of the 22 packs, 
contained auxi liary electrode type cells. The cells were rated from 
3.0 to 15.0 ampere-hours. The various charge methods used were 
voltage limit, auxiliary electrode, constant current or a combination 
of these. 
B. To simulate the conditions experienced by the cells aboard a 
synchronous orbit ing satellite, the following l82-day test regime was 
adopted. 
1. Period simulat ing continuous sunlight (140 days): 
a. During this peri od the cells may be charged at a 
cons tant current with or without a voltage limit or on a open-circuit-
stand. Some packs starte te~t with a sunlight period whereas others 
did not. 
SATELLITE IIEG)'t"'''G 
ECLIPSE SEA$O" 
I \ 0 DAYS 
- ) 
-' 
SUN 
110 DAYS 
-
IN SUNLIGHT ~};;:J~ 
/ :~:t'='/~ !.:~:.!~. 
-:;::i:~c 
"-:~~ 
:'/: 
~ 
F'rG. 4 
2 
,. 
40 DAYS \ 
/ SAT£LLITE BEG''' N'N 
' EC LI PSE SEASON 
I 
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2. Period simulating eclipse season (42 days): 
a. All cells were discharged for 12 minutes the first 
day of the eclipse season. The discharge time increased by 3 to 4 
minutes per day for 18 days to a maximum of 1 hour and 12 minutes. 
This maximum discharge then occurs once a day for 8 days (18th 
through 25th day of eclipse season) with one exception--a capacity 
check was always run during the middle of each eclipse season. 
b. The capacity check was run on the 21st day of the 
eclipse season. The capacity check consisted of a constant current 
discharg~ (rate depending on the depth of discharge) to: an average 
voltage per cell, a low cell voltage, or a combination of the two 
in which case the first to occur was considered the limiting factor. 
c. Following the capacity ch~ck, the cells continued 
the daily discharge of 1 hour and 12 minutes through the 25th day 
of t he season. From the 26th day to the end of the season, the 
di scharge was shortened by 3 to 4 minutes per day. The last day's 
discharge was 12 minutes, the same as the first day. The cells 
then returned to continuous charge (sunlight) completing the 180-
day cycle . 
d. Table I identifies the synchronous packs and gives the 
test parameters of each pack as they presently are or as they were 
when they were discontinued. Changes made during testing wi ll be 
noted in the Test Results, Sec tion V. 
Ill. GENERAL DESCRIPTION 
A. Cells: 
a. The nicke1-c~1mium cells on te ~t are of one basic type. 
they are rectangular with stainless steel containers and covers, both 
terminals are insulated from the cover by a ceramic seal and protrude 
through the cover as a solder-type terminals. Where auxiliary electrodes 
are present, the terminal is a stai nless steel tab welded to the cell cover . 
The separator material is normally nylon (pe1lon). Any cells differing 
from this description are separately described as they are encountered 
in the Test Results, Section V. 
B. Charge Control Methods: 
a. As a continued effort to improve cells and cell life, 
var ious types of charge contro l methods and devices are being developed. 
Types of change control us ed on the various synr.hronous packs are 
as fo llows: 
3 
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(1) Const nt Curr n (CC) -- p c is ch rg d a 
ns ant current. 
is h ged t con n 
curr nt tap rs whil 
(3) Coulom er (ClM) -- the coulo ter is a d vice 
Wh 1Ch m sures the mount of electrical ch rge (coulombs 0 '1' ampere-
hours) p ssed through it. It ccomplishes this by mea ns of an 
1 c roch mic 1 re c ion which is directly proportional 0 t he 
m gnitud 0 the current nd the time for which it is passed. Th re-
fo r the c 11 s re constant current charged unti l limit d by th ir 
lome er 0 rickle charge or to open-circuit. 
(4) Auxiliary Electrode (AE) -- ~he p cks re cons n 
u Y'ent charged until a preset (trip) volt ge is re ched by ny 
xiliary elec rod. The r c ion of oxyg n (produced on charg ) wi h 
th ~ctive materi 1 of the auxiliary electrode produces a vol tage in 
dir t prop r ion to th oxygen pressur and, cons quentl y t he moun 
of ch r 0 the a il i ry lectrode. After r din h trip voltage 
o th u il i ry lect 0 e the ch rge current is r uced to a t rickl 
h rge or the p ck m y go on open-circuit. 
(5) Aux i 1 iary El ectl'ode nd Vol 9 Limi t (AE/V ) --
ck are constant current ch rged with a vol age limit un il n uxil ' ry 
l ectrode voltage reaches its trip voltage, th n th current m y b 
r duc to a trickle charge v lue. Also as an ex mpl i y b 
sp ified that the charge current b in to t p r downw d wh n th 
uxiliary electrode reaches 150 mi 11 ivol s . I conti nues downwa rd 
to a minimum v lue s h elect odes reach or exceed 180 millivolts. 
Th auxi l i yelectrod control then i considered as haVing a bandwid t h 
of 30 mil l ivolts. 
IV. XPLANATIO OF DATA PRESENTED 
A. Th test results ar shown graphic 1ly in Figures 5 through 207, 
Th gr ph per ining to ch synchronous (Sync) p ck 'mm dia ly 
ollows h discussion of th t pdck. Al 0, the infor tion f wh'ch 
h gr phs w re plotted is included nd follows th t P k's gr phs. 
2. The 0 her graphs show the p forma nee of he 
its eclipse seasons. 
4 
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NOTE: (a) In all the computer printouts, if two characters 
hare the same location on the page. only one will be printed. Thus 
; h auxil iary electrode voltage occupies the s me location as the 
nd of discharge voltage, on the same day, onl y one symbol is impl; d 
rather than appear as a strikeover. 
(b) The packs are controlled and monitored by a 
mputerized data acquisition system. The syst m "looks atll each 
pack every 2.4 minutes and data may be recorded at this time or at 
various 2.4 minute intervals depending on the test requirements. If 
the pack is be; ng controll ed on a auxi 1 iar'Y el ectrode or coulometer 
t rip voltage or is being capacity checked, it may no t trip out at the 
xact limiting voltage since the system only monitors and controls these 
p rameters in 2.4 minute intervals. 
3. Capacity check data listed under the cell designations 
I ay either be voltages or ampere-hours out, for that cell, at the 
en of discharge. When a value is listed in the mpere-hours (ah) 
out co lumn for that capacity check, the values for the cells are end 
of discharge voltages. When nothi ng is li sted under the ah out 
column then the cell values are actua l ampere-hours 0 t for that 
c 11 at he end of discharge. 
4. The discussion of each pack will only pertain to signifi-
cant chan es or trends observed, cell failures and test parameter 
ch nges. No attempt will be made to expound on each graph since, 
in In s c ses, they are self-explanatory. The eclipse seasons will 
be discuss d first, then the packs performance during the sunlight 
p r iods will follow. 
5. Analysis (visual) comments on cells whi ch have failed or 
w r i scontinued will be at the end of each pack's discuss ion . Ch mica l 
an lysis data will b presented in Tables II and III of Section VI. 
5 
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TABLE I 
SUMMARY OF SYNCHRONOUS ORBIT PACKS 
PERCENT VOLTAGE DISCHARGE CHARGE SHADOW 
PACK TEMP DEPTH OF LIMIT CURRENT CURRENT PERIODS DAYS* 
NUMBER MANF AH ~ DISCHARGE (V /C) (AMPS) (AMPS) COMPLETED RUN STATUS PROJECT 
20lA GE 6.0 40 40 N/A 2.00 .20 11 1948 Di scont. 11-19-7'2 
202A GE 6.0 25 40 N/A 2.00 .20 17 3363 In Sun Period 18 
20JA GE 6.0 0 40 N/A 2.00 .2.0 17 3363 In Sun Per iod 18 
204A GE (~ ') -20 40 N/A 2.00 .20 1 200 Completed 2-5-68 
204B GE 6.0 -20 40 N/A 2.00 .20 12 2198 Discont. 8-28-74 
20SA GE 6.0 0 60 N/A 3.00 .30 17 3363 In Sun Period 18 
206A GE 6.0 0 80 N/A 4.00 .40 17 3363 In Sun Period 18 
207A GE 12.0 0 60 N/A 6.00 1.50 14 2742 In Sun Period 14 ATS F & G 
208A GE 12.0 0 80 N/A 8.00 3.00 14 2742 In Sun Period 14 ATS F & G 
209A GE 12.0 20 60 N/A 6.00 3.00 14 2742 In Sun Period 14 ATS F & G 
210A GE 12 .0 20 80 N/A 8.00 3.00 14 2742 In Sun Period 14 ATS F & G 
211A GE 12.0 40 60 N/A 6.00 1.20 5 793 Completed 5-26-71 ATS F & G 
212A GE 12.0 -20 80 N/A 8.00 .60 11 1962 Discont. 8-28-74 ATS F & G 
221A EP 12.0 20 60 1.420 6.00 1.20 9 1931 In Sun Period 9 
222A EP 12.0 10 60 1.457 6.00 1.20 9 1931 In Sun Period 9 
22JA EP 12.0 0 60 1.495 6.00 1.20 9 1931 In Sun Period 9 . 
226A GU 15 .0 20 50 1.410 6.25 1.50 8** 1266 T" Sun Period 8 ATS 6 
226B GU 15 .0 20 50 1. 41 0 6.25 1. 50 4 904 In Sun Period 5 ATS 6 
227A EP 3.0 20 60 N/A 1. 50 .15 1 59 Oiscont. 2-6-74 SMS 
227B EP 3.0 20 60 N/A 1. 50 .15 4 876 In Sun Period 5 Sr1S 
227C EP 3.0 20 60 N/A 1. 50 .15 1 194 In Sun Period 1 GOES B & C 
228A GE 12 .0 20 80 1. 480 8.00 1.20 1 191 In Sun Period 1 ruE 
*--Number of calendar days as of 1 November 1976 
**--Compl eted 2 at GSFC 
N/A--Not Applicable 
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V. TEST RESULTS 
A. EP 3.0 h (SMS and GOES B & C) 
1. Pa ck 227A 5-ce1l s (SMS) 
a . Cell information: 
(1) The cells were purchased by Philco-Ford under Contrac 
NAS-5-7l575 for NASA t G FC. The cells were identified with the manufac ur s 
er ial numbers and were from EP lo t #4. The cell s wer fitted with pr ssure 
transducers pr ior t o' t esting. Initial evaluation test results and detailed 
cell de'. ~ r ipti ons are con ta ined in the NAD Crane Report QEEl/C 73-380 of 
29 Octal '" 1973. 
b. Parameters : 
Depth of Discharge (%) 
Charge Control 
Cha rge Current (amps ) 
c. Capaci ty Check 
Cell 
1 
P ecyc1ing (Figure 5) 3. 73 
Shadm'l 1 (F igure 6) .593 
Postcyc l ing 3. 50 
60 
CC 
• 15 
Di scharge Current (amps) 
Tempera ture (0 C) 
F oa t Current (amps) 
(Discharge to .75 volts any cel l ) 
Cell Cell Cell Cell ah 
2 3 4 5 out 
3.76 3.75 3.78 3.83 
.681 .476 .746 .645 3.76 
3.80 3.78 4.20 4.10 
d. Test results durin Eclipse Se son (Figures 7 and 8). 
1. 5 
20 
.07 
(1) End of Discharge Voltages: The effects of the cap ci y 
chec at midpain ar noti ceable in that the EOD voltages of th cell s 
incre sed by .015 volts the day following th cap city check. 
(2) Pressure at End of Discharge and C arge: The pressure 
ra nge at the beginning of the eclipse period was 30 (cell 5) to 66 P IA 
(c 11 1) and the range at the end was 23 (cell ) to 58 PSIA (cel l 3). 
The pr ss res d creas d 8 to 12 PSIA during the discharge in the midpain 
of he p iod nd 12 to 16 PSIA duri ng the capacity ch c . 
. Performance duri ng Sun P ri od : Following the sh dow period 
t h pack was pl ced in its first sun period a floa curren of .75 mp re . 
A ter 9 d ys of float he pack's control uni 1 unc ioned which forced 
di s harged the cells a neg ive values. The pressures exceeded 300 SIA 
nd t he cel l ca ses were extremely distorted. The pack was discontinu d 
foll owing postcyc1in tests and was stored at NAVWPNSUPPCEN Crane. 
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223~ . 2 . 860 VI 1 . 16" V2 1 . 17 0 V3 1.166 V4 1. 162 V5 1 . 170 .000 . 000 . 000 1. 167 1. 17 0 1.1 67 22 3 • 2 . 920 VI 1 . 16~ V2 1. 168 V3 1. 164 V4 1. 1S9 V5 1. 168 . 000 . 000 . 000 1 . 165 1.1 6 8 1 . 1~q 
t 22311. 2 . 9 8 0 VI 1 . 164 V2 1 . 166 V3 1.161 V4 1. 156 VS 1 . 166 . 0 00 . 000 . 000 1 . 163 1. lfIfI 1. 1!>h 2240. 3 . 040 VI 1 . 16? V2 1.163 V3 1 . 159 V4 1 . 153 V5 1. 164 . 000 .000 . 000 1. 160 l . lf14 1. 1!l3 
2 24~ . 3 . 100 VI 1. IS" V2 1 . 161 V3 1. 1S6 V4 1. 1S0 VS 1. 162 . 000 .000 . 000 1. 158 1.l fl7 1. 150 
2 2 4 ~ . 3 . 160 VI 1 . 15" V2 1 . 158 V3 1 . IS3 V4 1 . 146 VS 1 . 159 . 000 . 000 . 000 1. 1')4 ;.t:;9 1. 14 
§~ Ii~ 
S~· 
B= 
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• DAT E OF RUN 15 08 /27/76 PACK NUMBER IS 2l7A SHADOW PERIO{) IS CYC LE 15 28 . PAGE 15 64 . 
TIME MIPS CELL - " CELL-V CELL - V <'lLL- '11 CELL - V CELL- V CELL- V CELL - V AV E- V HIC,H-
2241. 3 . 220 'Ill 1 . 15~ '112 1 . 155 '113 1. 149 '114 1 . i41 'li S 1. 156 . 000 . 000 . 000 1. pI 1. 10;6 1· 11t 1 
2250 • 3 .280 'Ill 1 . 14Q '11 2 1 .1 51 '113 1 . 144 '11 4 1 . 3" V~ 1. 153 . 000 . 000 . 000 • 46 1.1 0; 3 . 134 
225 2 . 3 . 340 VI 1 . 14 4 '112 1 .14 7 '113 1. 136 VI, 1 . 125 'II~ 1.149 . 000 . 000 . 000 1 . 140 1 • 1 4'1 1 . 12'; 
2254. 3 . 400 'Il l 1 . l31- V2 1 . 139 '113 1. 123 '11 4 1 . 11 2 '115 1. 143 . 000 . 000 . 000 1.1 31 1 . 143 1.) 17 
225 7 . 3 .460 VI 1 . 12:1 '112 1.127 '113 1 . 09 5 '114 1 . 093 '115 1 . 132 . 000 . 000 . ono 1. 114 1 . 1H 1. 0 
2259 . 3 . 520 III 1 . 09 ~ '112 1.101 '113 1 . 059 1/4 1 . 0 7u '115 1 . 109 . 000 . 01.10 . 000 1. OR6 1 . 109 1 . 0 
2302 . 3 . 580 'Ill 1 . 0 5 /• '112 1 . 067 '113 1 . 013 '114 1 . 04 ~ '115 1 . 066 . 000 . 000 . 000 1. 0 49 1 . 0h7 1 . 01~ 
2304. 3 . 640 VI 1 . 00 1- '112 1. 026 '113 . 896 '114 1. 014 '115 1. 0 10 . 000 . 0vO . 000 . 990 1 . 076 . 89 
2306. 3 .700 'Ill . 87" '112 .939 '113 . 679 '114 . 946 'II~ . 889 . 000 . 000 . 000 . 8 b6 . 946 . 67 
2309. 3 . 760 'Il l . 59'4 '112 . 681 '113 .475 '114 . 74 '> '115 . 6 45 . 000 . 000 . 000 . 628 .745 .47 
} 
l 
,i 
, 
l 
1 
• 
14 
U_fE O~ RUN IS l O/28 / 7b 
I'A<'K DU Ht 5H- I~ ' V f-:)J~ LJ"'-Ol a H IG~-CHAR AV(-CHA ~ LOW- CHAR AHO AHI WQEC/C 77-134 227_ 9 . 1. 25, .2S I.Z 1.447 1. 438 1. 435 .f)O~ 3 . 00~ 221_ 11 . 1. 238 1.237 1. 236 1. 451 1.43b 1.4J 2 .90 . . 2 92 
l21 A 12 . 1. 234 1.2 33 1. 231 1. 451 1. _35 1.4 30 1. 022 2:914 
221A 13. 1. 231 1.229 1.228 1. 448 1 . 4~2 1 . 427 1 .14~ 2 . 829 
l21A 15. 1 . 226 1.224 1.223 1.4~6 1. 4 Q I . U5 1. 26 2 . 891 
221A 16. 1. 22 6 1. 224 1. 222 1 . 450 1.433 1 . 421 1 . 26 1 2 . 900 
Zl7A 18. 1. 2 18 1. 216 1.214 1. 441 1.433 1. 431 1 .4 4 ~ 2 . 904 
22JA 20 . 1 . 218 l.l ~ 1. 214 1.44~ l. 43i 1 . 430 1 .4 ~ 2 . 88 22 A 21. 1. 214 1. 21 1 . 210 1. 45 1. 44 1.'036 1. 5 1 3.300 
Zl1A 22. 1. 211 1. 209 1.~06 1. 454 1.435 1 . 416 1. 6 39 3 . 264 227A 23. 1 . 209 1. 207 1. 04 1. 447 1. 433 1 . 4 6 1 . 67~ 3.001 
22U 24. 1.207 t. Z1l6 1.203 1. 433 1.427 1. 423 1.66 J . l00 221A 25. 1.205 .203 1.200 1. 439 1.429 1. 424 . 724 059 
22 7A 26. 1. 204 1.202 1.199 1 . 438 1.4~8 1. 1024 1.722 2 : 918 
22 7A 21 . 1 . 200 1.198 1.195 1. 432 1.4 4 1. 421 1.781 3.011 
227A 29. 1. 206 1 .203 1~199 1.423 1.421 1. 411 1.787 3.020 
221A 30. 1.208 1 . ~ 0~ 1.202 1.425 1 . 423 1. 1021 1. 720 3 . p4 221A 31. . 215 1 . 1 1.210 1. 424 1.423 1.423 1. 72a 3 00 ~ 2 1A J3. 1. 2 13 1.210 1.207 1. 430 1.424 1.422 1.66 3 : 090 
l2 7A 34. 1 . 209 1.207 1.204 1. 432 1.424 1 . 421 1.650 3. 010 
f ' 
227A 36. 1. 206 1.~03 1.199 1. 424 1.418 1.416 1.610 3 . 028 227A 37. 1.206 1. 01 1.199 1. 432 1.423 1.419 1.;60 
i : U8 l 27A 39. I . Zll 1.2~ 1.284 1.428 .419 1. 415 t:4~~ 22 7A 40. 1.2 2 1.2 ~ 1.2 6 1.432 1.42l 1.417 ~2 7A 41. 1. 2 14 1.212 1.208 1.432 1.423 1.420 1. 37 3 . 320 ~2 1A 43. 1.221 1.2 1y 1.214 1.4~4 I.Io2~ 1 . 422 1.320 3.340 
l2 7A 44. I i 24 1 22 1 ~1~ 1 4 7 t 42 1.418 1.1~0 3.100 2~'A 46. : 47 :245 : 4 1:439 :424 1.417 1-'.1 0 -J . IOO 
227. 48. 1.263 1.261 1.259 1.440 1.424 1.417 .900 .100 
227A 49. 1. 280 1. 27Y 1. 276 1 441 1 424 1. 416 .360 3.090 
l .00656 1.50000 1 4 . 50000 1.19g00 150 . 40000 
-Z' . 0'738 .500:)0 ;;1 . 40000 . .36 00 38.40000 JI 
( ~ . 
.~~-.,..;-
• 
.. 
__ ~",jCAi; c 1. _.~ 0 ","- _ _ C 
__ ~ _ ._ --.0.."- -,i·~ · - -_... , 
~ ~O a ~~ .~ . ..... ~ - .....:- - ~: _ .... - !. 
€." ~~ " 
~fiJ 
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2. Pa k 22 7B 5-cells (SMS) 
a . Ce ll i nformation: 
(1) The cells we e manufactured und r NASA prime 
con ract NAS-5-21575 0 Philco- Fords ' specification number SP -2120 4C. 
These cel ls were identified with the ma nufacturers serial numbers and 
w r from EP lot #6. THe cells were previ ously tested at GSFC f or 
165 cycles (6 or 100 DOD. and a temperature range of 0 to 35°C) as per 
TP 761 . 2-73- 03. Ot her cel l s from this cell lot are in Ph ' lco-Ford Ba ttery 
' SIN' s 1005 and 1006. The cell s were fitted with pressure transducers 
prior to test ing. 
Pa rameters : 
Depth of Discharge (%) 60 Discharge Cu rent (amps) 1. 5 
Charge Cont rol CC Tempera t ure (OC) 20 
Charge Cu rrent (amps ) 1. 5 Float Current (amps) . 07 5 
c . Capaci ty Checks : (Discharge t o .75 vol s any cell ) 
Ce ll Cell Cell Cell Cell ah 
1 2 3 4 5 out 
Preshadow (Figure 9)* 1.050 .848 .982 1. 162 . 961 3.98 
Shadow 1 . 679 .414 .605 .441 . 581 4. 20 
Shadow 2 (Figure 'lO) .767 .590 . 789 .474 .632 4.06 
Shadow 3 (Fig ure 11) .852 .684 .819 .573 . . 441 3.65 
Shadow 4 (F igure 12) 1. 068 .924 1. 018 1.168 .445 2.18 
*Preshadow--capacity check (5.0 vo ts/pack) f ollowed 14 life cycles t 
25 C and 60% DOD. 
d. Test results dur i ng Ec l i pse Seasons: (Fig ures 13 and 14 ) 
(1) End of Di scharge Vol tages: T ere has been a decline in 
t he EOD voltages , foll owing shadow 2, due to cell S. The high EOD vol tages , 
before t he capaci ty chec k, have dec li ned from 1. 215 volts (shadow 1) to 
1 .1 83 volts (shadow 4). The reconditioning effect, on t he high EOD vol tages 
fo l lowing the capacity check, have al so declined from 1.249 vol t s to 1. 202 
volts for shadows 1 and 4 respectively. 
16 
WQEG/C 77 -134 
(2) End of Char e Vol tages: The average EOC vol ta es have 
deer ased f r om 1.423 volts, during shadow 1 (middle of period) to 1.404 
dur ing shadows 3 and 4. 
(3) Pressures at end of Discharge and Charge: There has 
b en no ch nge in the cyclic pressure trend throughout the eclipse 
seasons. The end of charg pressures, for the 5 cells, ranged from 0 to 
15 PSIA and the end of discharge pressures ranged from 1 to 2 PSIA less 
than those at the end of charge. 
17 
r 
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WQEC/C 77-134 
e. Performance during ·sun period : This pack has compl~ted 5 periods, in which it had 
an abreviated initial per iod (2 months), prior to the start of its first shadow period. Following 
is a l isting of the high, avera~e, and low cell voltages at the sta~t and end of each sun period. The 
pressure range, for the five cells, was 0-15 PSIA during these periqds . 
. 
Sun Periods 
2 3 4 
Vo ltages** Start End Start End Start Start End Start 
5 
" 
End 
Hig h 1.438(1) 1.416(2) 1.400(1, 5) 1. 389 (2) 1.396(1,3) 1.298(1 ,4) 1.388(1) 1. 395( 1) 1.395(2) 
Average 1.431 1.403 1.397 1. 367 1.394 1 . 391 1.378 1.361 1.391 
Low 1.409 (4) 1.368(4) 1.392 (4) 1.329(4) 1.392 (4 ,5) 1.1311 (4) 1.384(5) 1.365(4) 1.321 (2) 1.386(4) 
** -- () i ndicates wh ich cell 
18 
I 
1 
, 
• 
I 
",-"-
,~ .~ :;:. 
• 
-.;.. 
t'r ' •• 
• 
" ,: ~ 
' .' ~ 
• 
to,:" ,L 
P 
A 
c 
T 
y 
c 
E 
'L 
l 
v 
0 
l 
T 
A 
Ci 
E 
5 
C 
A 
l 
E 
l. 
1. 51 
1. 5" 
1.51 
1 . 
1 . 
1."2 1.40 
1.)1 
1. 31, 
1. 31 
1. 28 
1. 25 
1.22 
1 .1 9 
1 . 16 
1. 13 
1.1 0 
1.01 
1.04 
1.01 
.99 
• 96 
• 93 
. 90 
. 81 
.84 
.81 
.18 
.15 
.12 
.69 
.66 
.63 
. bl 
. 58 
. 55 
. 52 
. 1t9 
."b 
."3 
. 40 
• 31 
.34 
.31 
.28 
.25 
.22 
. 20 
.11 
. 14-
.11 
. 08 
. 0 
. 0 
" 
. 0 0 . ~ O 1.25 2 . 00 2.1 5 3.5 
• 02 . 75 1. 50 2.25 3.00 3.15 ~. OO - 1.'5 2 . 50 3.2~ 3 . 98 
* It . 
II * • 
II • • 
... . ; ; 
. .. 
• '. * • It 
+ 
+ 
+ 
* 
• 
• 
'\..- <' • 
CK ~M~k (S 22 1B 
ti:{ /I~"'bER lS I 
SCH;.I<GE I<A TEl 5 
WQEC/C 77-134 
AMPERE HOUR OUT 
... ~ . 
R § 
II 
l~ . 14 
• 
1 :---ii:---;i:---ei:--iii:--iZi:-'-----------------------------.. -----------------,----.. -----------------------------------
2 . 3 1. 61 . 9 1. 121. 151 . 
11 . Itl. 1t. 101. 13 1. 1bO. 
5 
3 V" V~ 
FIGlJtE 9 
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• HluH CELL 
,.. l Oll CEll 
'" AVt:RAGE 
PACK NUMBEW IS £276 
SHADOW PERIOD IS 2 (yell NUMBER IS 296 . 
OISCHA~GE RATl 15 1 . 5 
. 06 . 52 1. 04 '.57 2 .09 2 . 6 1 3.1~ 3.65 4 . 0 
. 17 .70 1.22 1.74 2. 26 2 . 78 3.31 3 . 83 
. 35 .87 1 .~ 9 1. , 1 2 . 44 2 . 96 3 .48 4 . 00 
C 
1 . /l 0 
1.57 
1.54 
A 1.51 
1.48 
P 1. 45 
1. 4 2 A 1. 40 
1. 37 
C 1.34 
1. 3 1 .. . 
1. 28 .. .. . . 
1.2 5 
.. * . . T 1.22 · 'i .. .. . . 1.19 • .. II . . '. . . . . y 1.1 6 • * II . . . . 1. 13 + • .. • .. 1.1 0 + + .. .. 
1. 07 ... ,:., '."".i, + + .. C 1. 04 + 
* 1.01 
,I,' + .. E .99 + 
.96 + * L .93 
. 90 
+ 
* 
.L .87 
.84 
-
1"1, .. '- .. ' . 
• 81 
'" 
J, 
.78 ---~ 
'" * 
. V • 75 
.72 
0 .69 
'I) • 
. 66 
* l . 6 3 
.61 
T .58 
A .55 • 52 
.49 ~. • G .10 6 
.43 
E .40 
3 7 
34 
.31 
5 .28 
. 2 5 
C . 22 
. 20 A .17 
.14 
L .11 
. 08 
E .05 
.02 
... 
WQECIC 77-1 34 
AMPOIt: HOUR our 
'." 
" jI,~, .::: !~. 
. .,.> ~- r-Z~' 
.J .. 
", 
. J, 
---.---------------------------------------------------._--_.' _-.-.-- ------ -- ---~---------- .----------.----.--------- --.---1 . 20 1 42. 63. 85. 10 7 . 128 . 1~0 . 16 7 . . .. . . . -
• L7 . 49 . 71 . 92 . 1 14. 13 ' . 1'7. 
13 . 35 . 57. 78 . 99 . 12 1. 143 . 164. 
TlfoI F IN rHNUTE S ClLLS I ~CLUDlD VI V V3 4 V5 
FIGURE 10 
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SCAL~ l 
voLT 
1.45 
1.311 
5 .. IT 511400:', PLOT 
EPTH DISCHARGE 60 
TEMPERATURE 20 
AflP ERE RATE. 03 
AGl E PIChEW CELLS 
WQECIC 77 -134 
SERIAL 4 85~ 48 1~ 492~ 52 1,5 23 
PROJECT SMS 
ACK ~ 221b 
JHAOO\f-l SHAOU'II-Z SHADOW- 3 SHADOw--------------------------------1------------------------------ 1-------~-------- --------------1-------------------------------. ••    . 
. x •••••• _...... - 0.1 • 1 • 1 
-. XX XX.XXXX XXXXX ~XXX y Xl . X • · x XX . X. ·.·x 1 ·.X···· · X· l· ••• • -
-XX yyyyyy Y yy. vYYY ••• YY1 - xYXXXXXXXXyXYYXXYXXXXXXXX 1 ••• X·.XXXyXXXXXXyXX·· •• 1 . X ••• XXXXXXX XX · X· XX · •• ····-YY X XXXX lXXXY Y Y 1 •• XXXYXXyy Y XXXX xx 1·· XXXYYY yyyyYXyX YXXXXXX 
Y X 1 Y XI XXXYY Y YYXIX XXXYYYY Y YY Y YY X -
1 Yl YY Yl Y Y x-
l I X 1 YY 
1 1 1 
1 1 1 
1 . 311 - 1 1 
.1 .1 *1 
Y-
Y -
-. 1.2li 1 -....... . 
•••• * 
...... 
1 . 1I 1 -
- r .l0 
1.0~ 
b 
. '.J 9J -
. " ~ 
. ,~ 
i, 
* * II 
•••••••• 
.. ... 4t •• • • +. .+ •• 
+ 
•• 
.1 .1 1 
- -It 1 ~ ·1
* 1 II • 1 " .1 • -
... i·· ••. i II i* • 
-.... • ••• * ••• +. • • +. * •• +-
- }-It ..... !HI.. . • ~ o· --* - ••• - 1.. **- --... . • ...... - 1-. • 0 •• - -.-- ••• 
I. ••• ••• •••• •••• .+. I... ••• ••••. ••• 1 • •••• • ••••• 
1 . .+++ + •• ..+... J •• ++ • 1 . **** •••• * 
1 • •• + +J . + ~ .. ••• 1 • • ++ * • 1 .+ 
1 • • ..... . -+ . + + + 1 
1 • 1 •• + .. + +.... . 1 
1 .  •• 1.. .. . •• 
+ 
*-
+ -
.-
. -1 1 • 1 
- ~-- - - -- -1 - ... • - • • L -
1 1 .. • ••• 1 
•• 
• 
++ 
+ 
• 
1 L ~ 
II I 
-- 1-- ------- ·t -. -------_. I 
l
1 1 0 1 
1 - - - - - 0 - 1 -Ii; - C> 1 
i t § 8 t 
1 1 - 1 
1 1 ~~~ 1 
1 1 - 1 1 1 ~ 1 ~ 1 ~ - L 
1 1 I~~ 1 1 1 _ 1 
, " 1 
1 1 tij 1 
II
1 1 to!o 1 
1 1 ~ 1 
1 1 1 
1 1 1 
1 1 1 
1 l 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
+ 
.. 
.. 
~ -
• .. 
.. .. 
-. -
•• 
+ • 
- +--
.. 
. . 
1 1 1 
... u 
---------------------_._-_ ......... _--------_.----------------------------------------------------------------------------------_._-_._-SO 98 lI Z 2 16 295 308 557 516 581 748 166 719 
10 1 12 1 286 298 3 19 566 518 5911 ' 157 161 , 189 
DAYS 
nGURE 13 
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oi. J- _ 
K[V 
.. f,liU 
• /ll ll-TOTAL SYNCHRONOUS OkSIT SHADOW PLOT 
PACK :. 22 7 
DE PTH DISCHARGE 60 
TEMPERATURE 20 
A~PERE RATI:. '0 3 
WQEC/C 77·134 
EAGLE PICHER CELLS 
~ER IAL 4 8 51 481~ 492; 52 1" 523 JEer SMS 
SC:'LL I ' SHADOW-l . SHIIDOw- z S.iADC \~- 3 SHAOu Wl -ArlO /I I 1------:-:--------------------- -- --1-----,-------------- -----------1------------ -- ---.,.- --_________ 1 _____ --------------------------
4. v O - - , 1 . 1 1 
I 1 1 
;:;. 0 7 -
-+ 
- ..... 
3 . 3(' -
3 . 
2 . 6 9 -
2 . 0 3 -
1. 70 
• 
•• +++++ ••• 
- -., 
•• 
•••••• 
... 
1 1 1 
1 I 1 
1 1 1 
1 1 1 
• J . . .1 1 
••• 1 +. . i... . ... ).. . .. -
1 •••••• •••••• 1 •••••••• .+. 1 •••••••• • •••••• 
1 ++ •••• ++++++. 1 •• •• ++...... 1 ++++ •••••• 
1 1 ~' 1 
1 1 .,.,. 1 
1 1 •• ~';!'~ 1 
1 1 "",,- 1 
1 1 v;:... 1 
1 1 .", l ~ 1 
1 I - . ~ .. :... I 
1 I ' .,1' ~ 1 
1 1 Q 0;; ' 1 
1 1 ,\!-..... ' 1 1 -. 1 .• -,'., ~'.':- - 1·· 
I - I ' - ~.' I 
I I 1 
1 ,. 1 1 
1- - --"- ""-- -.-.-:-- ': - '~ 1 '~'- ,~ , ._-.. ,.-... ~.: ' i--I \. 
1 1 " ' •. " 1 
1 1 ... 1 
--- 1 ........... - ~. j,... -! -- ....... r ~ - '._'t . .f,~_-"'"",,;,_ 1·· -Ii " . 1 
1 ... ' 1 l 1 -.-~ ,. ao,.. 1 ~ .. ., 1 
1 ~ - 1 it. ' 1 
1 II,. l ' "'~ .. 1 1 ,>' -.... i'i' -:: . • 1 --... <.. . -It ... - - 1----,..,...... • i •• ' -"'''i' '~.. . .. - -l 
1 • • 1 '.. 1 1 .. •• l ' •• 1 
•• 
I •• 
-_ .. -.• * . 
- .. . 
• • 
*.~-.,j .. 
* II 
tt* 
~ • 1.38 1- .... - !aa .... ·•· - c. __ - 1 Or' • * * l. --. 
1 . * I. • 1 • 
* 
* 
• 
1. 05-
* 
• 
.12 -
- tt - ~-.. ~ 
-. 
• j 
. (JO .;. 
.... 
• . 1 ' . .* 1 * 1 1 1 11 1 
1 .• * 1 '. 1 
1 .. • 1 ,* * 1 
1 1 1 
. ' 1 a - T' * 1 • 1 -
.1 lit , 1 • 
1 .1 c. " , ~. 1 
• 1 '.. 1 • h'. 1 
1 • 1 a 1.<." ,~ "' .... • - 1 -tI 
1 1 1 
1 1 -, - 1 
1* 1* 1 • 
*1 r .1 "':" '-"" *1 1 1 ," 1 
I 1 1 
1 1 1 
- 1 1 1 
a 
• 
• 
• 
It 
• 
~t------------q8-----iiz------Z16-----------225 -----308-------;51--- --------;76-----;81------'1i8-----------766-----779-------
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DAYS 
FIGURE 14 
24 
: 
") 
'0 
l 
) 
• 
t 
( 
I, 
f 
, 
{ 
100 : 
11 0 . 
120 • 
130 • 
140 . 
150 • 
159 • 
lit: I S 0 'li 10 /7 
• ~'P ~ 
VI 
1/ 1 
1 
1 
1 
Vi 
\/ 1 
Vi 
1 
1 
PACK 15 7 
CELL - " CELL- CELL- CLLL- LL-V 
25 
Prpslladow I 5 
LL-
. 000 
. 0 00 
. 0 00 
. 0 00 
. 000 
. 000 
. 0 00 
. 000 
. 000 
. 000 
. 0 0 0 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
CFLL-
. 000 
. 00 
. 00 
. 000 
eu",Q 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
CYCLE 15 
LL -
. 00 
. 000 
. 000 
. 000 
. 000 
. 000 
. 0 00 
. 0 00 
. 0 00 
. 0 00 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 0 00 
. 000 
. 000 
~i 
1/ 
8~ I: 
18. 
A\lE. -
1.365 
1 . 338 
1 . 304 
1 . 28 3 
1 . 271 
1 . 25 
1. 24 
1. 23 
1.214 
1 . 200 
1.1 90 
1 • . 177 
1 . 166 
1.1 0; 
1.13 
L. ll 
1 . 06 
1.001 
I«lEC/C 77 - 134 
PAGE IS 
f C,H-
1 .168 
l . l 4 
l . l O 
I ."R 
1 . 776 
1 . 71'>5 
1 . 7'; 4 
1 . 7 43 
1 . 710 
1 . 770 
1 . 714 
1.708 
1 . 704 
1 .1 99 
I . I 9 
I . IA 
1 . 1A 
I • I I'> 
Ow-
1. 357 
1. 330; 
1. 300 
1. 278 
1. 260; 
1. 251 
1 . 236 
1. 221 
1 . 20 0 
1. 183 
1 . 17 0 
1. 151 
1. 134 
1. 111 
1 . 0 84 
1.03A 
.977 
. 848 
42. 
, 
, 
J 
• 
» 
, 
, 
• 
, 
,'. 
J 
" 
.~ .. 
DATE Of RUN IS 09/10/7 
TIME AMP 
1405. 
141 0 . 
141 '. 1424. 
1431. 
11,39. 
14100 . 
11053 . 
1500. 
1507 . 
1515. 
152;{. 
1529. 
1530. 
1510 3 . 
1551. 
1558. 
1605. 
1612. 
1619. 
162 7• 
1034 • 
16101. 
1648. 
1(:51 . 
VI 
Vl VI 
Vi 
Vi 
VI 
\/1 
VI 
VI 
VI VI 
VI 
VI 
VI 
VI 
VI VI 
VI 
1 
1 
VI 
VI 
VI 
VI 
VI 
PACK NUMBER IS 
CEll-V CELL-V CELL-
V3 
SHADO~ PERIOD 
CELL-V CELL-
26 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 0 0 0 
. 0 0 0 
. 000 
. 0 00 
. 000 
. 0 00 
CELL -V 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
.000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
.000 
. 000 
CYC LE IS 
(ELl-
. 000 
. 000 
. 000 
. 000 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
. 000 
... 
~ 
r: ... 
296 . 
AVE.-V 
PAG!: IS 43. 
HT(;H-V l OW-V 
) 
:, 
, 
J 
, 
, 
) 
.J 
.J 
" 
f 
t 
t 
« 
, -
t 
( 
t 
t 
DAT( Cf 
l lolE 
8 47 . 
84 '7 . 
05~ . 
65 4 • 
05b . 
859 . 
90'0 . 
911 . 
91H . 
C;2 !> . 
93l . 
40 . 
47 . 
54. 
100 1 . 
100 tl. 
10 16. 
102 3 . 
10 30 • 
1037. 
104" . 
105l . 
10 59 . 
110b • 
1113. 
utI 15 ')? I 10 
-P:' 
. 050 VI 
. 110 VI 
. 170 Vi 
. 230 v i 
. 290 VI 
. 350 VI 
. 470 VI 
. 640 VI 
. 1120 VI 
1. 000 VI 
1. 180 vi 
1. 350 VI 
1 . 530 Vi 
1. 710 Vi 
1. 880 vi 
2 . 060 VI 
2 . 240 VI 
2 . 41 0 VI 
2 . 590 Vi 
2 . 770 Vi 
2 . 950 vi 
3 . 120 Vi 
3 . 300 VI 
3 .480 Vi 
3 . 650 VI 
CElL - " 
1 . 33n 
1 . 31 ~ V 
1 . 30 ~ V 
1. 2? " V2 
1 . 28" V2 
1. 28' V2 
1. 27" 1/2 
1 . 25'" v2 
1. 23° V2 
1. 22 4 V2 
1 . 20 Q V2 
1.1 9n V2 
1 . 17' V2 
1 . 157 V2 
1 . 13'1 V2 
1. 12" V2 
1. 10" V2 
1. 0 9n V2 
1. 0 71 V2 
1. 0 4<1 V2 
1. 0l' V2 
. 991.. V2 
. 961 V2 
. 91" V2 
. 85' V2 
AC 
CELl -
1. 324 V3 
1 . 308 V3 
1 . 297 V3 
1 . 287 V3 
1. 279 V3 
1 . 272 V3 
1. 259 V3 
1. 241 V3 
1. 224 V3 
1. 206 V3 
1. 187 V3 
1 . 166 V3 
1. 14 2 \13 
1. 11b v3 
1. 09l V3 
1. 0 70 V3 
1. 047 V3 
1. 022 V3 
. 996 V3 
. 969 V3 
. 940 V3 
. 9<.5 V3 
. 861 V3 
. 7911 V3 
. 684 V3 
NU~, ... ER 15 
(ELL -
1. Jl8 VI, 
1 . 314 V" 
1 . 303 VI, 
1 . 29 4 V" 
1. 2t16 V4 
1. 279 V4 
1. 266 VI, 
1. 2'09 V4 
1. 232 VI, 
1. 215 V4 
1. 196 V4 
1 . 175 V4 
1 . 152 V4 
1. 126 V4 
1. 104 1/4 
1 . 085 V't 
1 . 067 V4 
1. 049 V4 
1. 029 V4 
1. 008 V4 
. 9b5 1/4 
. 959 1/4 
. 926 V4 
. 8113 V4 
. 819 V4 
. 7 b 
U:ll -
1. 342 VI) 
1 . 332 V5 
1. 323 v5 
1. 31b V5 
1. 310 V5 
1. 304 V5 
1. 295 1/5 
1. 282 V5 
1. 26<; V5 
1. 256 V5 
1 . 241 'IS 
1.227 V5 
1.213 v5 
1. 199 V5 
1. 188 v5 
1. 181 V5 
1 . 175 V5 
1 . 169 V5 
1. 164 V5 
1.156 1/5 
1. 141 V'> 
1 . 100 v'> 
1 . 052 V5 
1. 010 v5 
. 573 V5 
SH ADO 
U.lL -
1.3 18 
1. 303 
1. 292 
1. 282 
1 . n3 
1. 2b5 
1. 250 
1. 230 
1. 209 
1. 187 
1. 163 
1. 136 
1. 105 
1. 072 
1. 044 
1. 019 
. 998 
. 978 
. 957 
. 933 
. 90 J 
. 8b4 
. 800 
. b85 
. 441 
27 
PER I OD IS 
C(ll-V 
• 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. UOO 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 0 00 
:; 
(F l ' -
. 00 t! 
. 000 
. 000 
. 000 
. 000 
. OUO 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. OUO 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
CY CLE 15 
-l l -
. 000 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 000 
. 00 0 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 00 0 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 00 0 
R§ gg 
:t 
$~~ , ~ , . ~ 
«~ 
577. 
AII!: -
WQ[C/C 77-134 
AG 
l C.H -
1 . 14 
I . H' 
I . "\] 3 
I ." h 1.110 
1. 10 
1. 79 
1. 7A 
1.71>9 
1. 7".16 
1 . 74 1 
1.777 
1 . 713 
1.199 
I . IAII 
1 . IIU 
1. 17 
1 . lb 
1 . 11> 4 
1 .1 ".16 
1. 141 
I . IOU 
1. 0".17 
1 . 0 10 
. Ae; 
~ 
15 
L 
44 • 
>
 1"'\,....-
~
1'f\(J'0-4tl\ 
'
"
 
I 
.
.
.
.
 CI)..t\('~ 
.
.0-11\ .
.
.
.
.
 
.
.0 
~
 
N
 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 O
O
 
:::» 
•
•
•
•
•
•
•
•
•
 
c( 
~
-
-
-
.
.
.
.
.
.
.
.
 -
~
-
.
.
.
.
.
.
.
.
.
.
.
 
•
 
-
•
 
-
• 
,. 
• 
(' 
c 
• 
, 
l 
, 
t 
~ 
'..J \,. • Be . 
'I . o. 9! . 
. 
911 . 
101 . 
lO~ . 
ill3 . 
105 . 
106 . 
109 . 
110 . 
lt 2 . 
113 . 
114 . 
11 5 . 
11 0 . 
1 19 . 
120 . 
121 . 
21 6 . 
21 1 . 
219 . 
280 . 
2S1 . 
283 . 
28 5 . 
28 6 . 
2 8 8 . 
290 . 
291 . 
292 . 
293 . 
29 4 . 
29'5 . 
2'18-. 
299 . 
30C . 
301 . 
302 . 
304 . 
305 . 
308 . 
310 . 
Jl1 . 
312 . 
3 14 . 
315 . 
316 . 
l . l l • 
1 . 2 4 
1 . 242 
1 . 2 31\ 
1 . 239 
1. 23 h 
1 . 235 
1 . 231 
1 . 229 
1 . 22$. 
1 . 22 /, 
1 . 22 0 
1. 218 
1 . 215 
1 . 2111 
1 . 224 
1 . 249 
1 . 24-1 
1 . 233 
1. 2 19 
1 . 229 
1 . 2 3 1 
1 . 234 
1. 231 
1 . 223 
1 .232 
1 . 2 53 
1 . 262 
1 . 241 
1 . 29 6 -
1 .212 
1 . 2 5 1.1 
1 . 234 
1 . 226 
1 .2 17 
1 .21 6 
1 . 20 9 
-1. -2-10 -
1 . 205 
1 . 203 
1 . 20 1 
- 1 .209 
1 . 199 
1 . 199 
1 .198 
- 1 . 2-36 
1 . 230 
1 . 22', 
1 . 224 
1 . 205 
1 . 2 24 
1 . 22 4 
1 . 21A 
1 . 230 
1 . 2 32 
1 . 2 3 /, 
1. 2 39 
1 . 24 7 
1 . 2 
1 . 24 
1 24 
1:240 
1 .23S 
1. 2 34 
1 .-229 
1 . 224 
1 . 22 0 
1 . 2 18 
1.215 
1.2 12 
1 . 208 
1 . 203 
1 . i 98 -
1 .202 
1 . 175 
1 . 227 
1-. 2 2 3 
1 . 2 15 
1 . 191 
1 . 2 11 
1 . 2 13 
1 . 217 
1 . 221 
1 . 202 
1 . 2()1 
1 . 234 
1 . 245 
1 . 2 36 
- 1 292-
1:205 
1.246 
1 . 2 17 
1 . 206-
1 .200 
1 .194 
1 . 186 
1. 185 
1. 180 
1 .178 
.175 
·184t 
1 : 171 1.171 
1 .169 
~~2 ---
1 . 200 
1 . 19 3 
1 . 19 3 
1-.1 6 0-
1.191 
1.191 
1.18" 
1 2<H-
1 : 205 
1 . 207 
1 . 214 
1 . 22 4 
1 . 23 4 
- v i 
1. 2 4~ 
1 . 24 4 
1.23& 
1 . 233 
1 . 2 2 7 
1 . 22 
1 . 21 
1 . 214 
1.212 
1 . 209 
1 . 205 
1 . 200 
1 . 194 
1 .-I S8 
1.194 
1.155 
1 . 216 
1. 213 
1 . 205 
1 .186 
1 . 200 
1 . 202 
1 . 207 
1 . 212 
1 . 190 
1 . 195-
1 . 224 
1 . 2 36 
1 .229 
t- l vh -~ IIF<h 
I . I I 
1. l; v 
1 . ... 21; 
1 .435 
1 .445 
1 .440 
1 . 43u 
1 . 435 
1 . 43 4 
1.428 
1 . 430 
1 . 437 
1. 384 
1 . 435 
1 . 4 31 
1.436 
1 . 434 
1 . 429 
1 . 403 
1 . 428 
1 . 431 
1. 4L6 
1 . 42 U 
1 . 399 
1. 406 
1. 405 
1.404 
1 . 447 
- h28 9- -' 
1 . 19 0 
1 . 24 1 
1 . 2 10 
1 .199 
1 . 19 3 
1 .184 
1 .114 
1 . 173 
1 . 16 6 
1 .1 6 3 
1 .160 
h-l6 cr 
1 .154 
1 . 15 3 
1 .149 
10-181 
1 . 183 
1 . 176 
1. 115 
1 . 130 
1 .173 
1 . 17 3 
1 . 165 
- 1 .- 18 5 
1 . 189 
1 . 192 
1 . 200 
1 . 2 11 
1 . 224 
1 . 41;S 
- 1 . 440 
1 .4 10 
1 . 391 
1 . 4 0 1 
1 .420 
1 .4 26 
1 .40 6 
1.40 S 
i .415-
1 . 4 1 
1 . 41 
1. 4 1 
1•412 .41 
1 .41 
1 .415 
1 .421 
1 . 4 19 
1 . 4 11 
1 .41 
1 .4-2 
1 .4Uj 
1 . 4 11 
1 .41 5 
1 . 4-14 
1 . 420 
1 . 4 17 
1 . 4 0 5 
1. 4 18 
1 . 431 
Ir t": - c 
1.4 
1.40 2 
1. 41 1 
1.4 2 1 
1 .430 
1 . 4 27 
1 .4 22 
1 .4 2 7 
1 . 424 
1 . 4 20 
1 . 424 
1.429 
1 . 383 
1. 4 26 
1.428 
1.421 
1 . 425 
1 . 422 
1 . 398 
1 . 419 
1 . 422 
1 . 418 
1 . 419 
1 . 395 
1 . 398 
1 . 399 
1 . 399 
1 . 435 
1 . 4 34 
- 1 .. 4 2 8 
1 . 401 
1 . 389 
1 . 39 11 
1 .408 
1 .41 8 
1 .40 3 
1 .407 
1 .41 2 
1 .412 
1 . 40 8 
1 .410 
1-_410 
1 .412 
1 .415 
1 .4ll 
1 . 4-18 
1 . 4 16 
1 . 4 0 8 
! . 4 1 
1 . 41 
1 .414 
1 .408 
1 .411 
1-. 410 
1 . 4 1 5 
1 . 412 
1 . 402 
1 . 4 12 
1 . 412 
LOW-CHAP 
1.37 5 
1.3 ilO 
1.37 8 
1.378 
1 .39 
L.39 
1 .40 
1 .40 
1 .40 5 
1 .404 
1 . 4 0 7 
1 . 4 10 
1 . 311 1 
1· 4 0 4 . 4 17 
1 . 4 2 3 
1. 411 
1 . 4 09 
1 . 394 
1 . 409 
1 . 4 09 
1-.408 
1 . 408 
1 . 392 
1 . 39 
1 . 39 
1 . 3 97 
1 . 4 26 
1 . 4 0 8 
1 . 40 4 
1 . 388 
1 . 39 4 
1 . 39 4 
1 . 394 
1 406 
1 : 4 0 0 
1 .40 5 
1.401 
1 .406 
1.40 5 
1 .406 
- 1-.-405 
1 .408 
1 .410 
1 . 409 
1 .414 
1 . 4 13 
1 . 404 
1 . 409 
1 . 4 11 
1 . 4 12 
1 . 405 
1. 4 08 
1. 407 
1.411 
L. 409 
1 . 391 
1 . 40.1 
1 . 4 11 
Ii 
.4 
. 59 0. 
. 71 0 
. 900 
1 . 03 0 
1.130 
1. 2 30 
1 . 360 
1. 420 
1 . 4 80 
1 . 540 
1 . 600 
1 . 660 
1· 730 . 730 
1 . 710 
1 . 780 
1 . 720 
1. 660 
1 . 6 6 0 
1 . 5 4 0 
1 . 480 
1 . 310 
1 . 300 
1 . 240 
1 . 18-0 
. 880 
. 160 
. 630 
• ~50- . 
. 392 
. 581 
. 88 4 
1:Y8l 
1 . 22 1 
1 . 373 
1 . 40-1--
1 . 5 10 
1 . 5 67 
1 . 62 4 
- - 1 .640-
1 .683 
1 .684 
1 .742 
1 . 7 50 
1 . 677 
1 . 6 88 
1 . 6 3 5 
1 . 6 3 1 
1 . 575 
1 .509 
1 .495 
1 . 335 
1 . 21 6 
1 . 2 30 
1 . 12 1 
. 9 86 
. 1$ 7 
:48 
3.480 
3.47 0 
3.4 50 
3.4 ~0 
3 . 3 50 
3 . 340 
3 . 360 
3 . 34" 
3 . 3 20 
3 . 320 
3 . 320 
3 : ~ ~Og . 38 
3 . 370 
3 . 2 4-0 
3 . 330 
3 . 340 
3 . 340 
3 . 3 50 
3 . 36CJ 
3 . 360 
3 . 380 
3 . 400 
3 . 5 4 0 
3 . 550 
3 . 560 
3-.5-60 -
3 .580 
3 . 5 6 0 
3 . 5 10 
3 .500 
3 .480 
3 .47 0 
3 . 4 6 2 
3 . 4-5().. 
3 .444 
3 . 4 38 
3 .43 2 
};-4-~ 
3.426 
3.430 
3 .1020 
3.-4-20- -
3 . 4 2 
3 . 42 
3 . 428 
3 .43 2 
3 .438 
3 .440 
3 .453 
3 .462 
3 .461 
3 .47 
3 .49 
3 . 50 
3 . 5 ~ 0 
WQ[C/C 77· ' 14 
-- 'i 
- --- JG 
~' ~ ~ I{ 
• 
, 
D4TE (;F ·Rur~ 15 OU/ 27 11 
PACK DAY HI6H-DI5 
2276 319. 1.292 
227B - 551.- -- 1. 211 -
227B 558. -,' 1 .249 
2278 559. .235 
2278 560. 1 .231 
- 2276 - !;f,l . ' - l . H6 
227B ~63 . 1. 20a 
2276 565 . 1 . 201 
2276 566 . 1 .198 
- 2Z7H - 567. 1.195 
2276 570. 1 .1 84 
227B 571. 1 .172 
227B 572. 1 .20 0 
221B 573. - 1 . 200 
2276 575 . 1 . 200 
2276 576 . 1 . 193 
2276 57e. 1 . 2 10 
- 2218 5'79. 1 . 220 
2276 580 . 1 . 2 13 
-! 2270 582. 1. 206 
~, 227B 583 . 1. 205 
..... - 22T" -- 585.- - 1 . 1,99 
2278 586. ' 1 . 211 
2276 587. 1.2 12 
227B 588. 1. 2 14 
- ' - 22-TB --590.- . --102 10 
22TB 591. 1 . 209 
227B 593. 1 . 223 
227B 594. 1 .211 
- 2Z78 - ~"'. - -- - 1 . 2-6'6 
227 - ',1 1.2 39 
AVE-DIS 
1.282 
-- l.~ (, 
l ·2 14 .199 
1.1 92 
i .18" 1 . 175 
1 . 167 
1 . 164 
1.-1 59 
1 .140 
1.103 
1.142 
1.141 
1 . 11,1 
1 . 125 
1 . 127 
1 .' 1-109 
1.150 
1.161 
1.141 
4+20 -
1 .142 
1 .146 
1 .15 1 
1. 't-35--
1 .136 
l 'l58 I. 50 
1-.-U2 
1 . 257 
1 .218 2278 ~H' 1 .292 
227 699.~. 1.229 1 .206 
1 .178 -· 2lT8--~'7eo.'-~.2iT-- -
22TB 702. ~ 1.203 
2278 703. ft-~·1.197 
227B 704. ~'I 1.196 
-1 . 1 lot. 
1. 135 
--l~lU--- 2Z78 -- 7&6'.----10193 
2276 707. 1.192 
2276 708. 1.189 
227B 709. 1.187 
227B 7il. 1 . 186 
227&. 713. 1 . 202 
227B 714. 1 .188 
2278 716. • 1 .185 
-- 227B---71'1-'. -, .:.. . - 1 . -i83 -
22 76 720. 1 .190 
2278 721. 1 . 19 2 
227B 723. 1 .194 227B .., 721,. ... h -193 
2276 725. 1 . 196 
2270 727. 1 . 196 
2278 728. 1 . 202 
22TB 729. -, 10207 
2276 7)0. 1.210 
2,278 732. 1 .215 
Z278 734. 1 . 222 
2276 735. 1 . 232 
227 13 736 . 1. 242 
1 .115 
1 .104 
1 . 094 
- 1 .086 
1 .110 
1 .071 
1.048 
1.0)1--
.997 
1 .01 8 
1. 029 
1.020 
1 .031 
1 . 0102 
1 .056 
1.077 -
1.068 
1.082 
1 . 108 
1. 1101 
1 .1108 
LOW-DI S 
1.277 
1 .1 87 -
1· 20 . 18 
1 . 175 
1 . 170 
1 . 15 
1 . 1" 1 . 140 
1 . 131 -
1 . 099 
1 . 0 39 
1.090 
1 .088 
1 . 088 
1 . 063 
1 . 053 
1 .089 
1.092 
1 . 0? 5 
1 .082 
1 .057 
1 . 085 
1 . 0B8 
1 .094 
i .{)70 -
1 . 07 2 
l ·l02 .095 
l-;-Ho-
1 . 224 
1. 190 
1 .176 
I-IGH-CHAR 
1. 381 
1.-385 
1 . 391 
1. 400 
1.',04 
1.40 
1 . 40 
1 . 409 
1. 403 
- i .403 
1 .41 2 
1 .420 
1 .420 
1. 1028 
1. 420 
1.4 19 
1 . ',28 
1. 428 
1.Q4 
1 . 425 
1.4 36 
i ..... 16 
1 .414 
1 . 409 
1 .402 
1 .398 
1.4 01 
I. '3 58 . 397 
-1-.403 
1 .4 02 
1 .39 1 
1. 38' 
-I. i-3-2----
1.050 
1.022 
1 . 022 
{ •• o&- - -
1 .402 
1 .429 
1 . 404 
1.4-08 
1 .4 12 
1 . 415 
1 .414 
1.414 
1 .415 
1.415 
1 .414 
.992 -
.975 
.970 
.95 0 
.930-
.946 
.882 
.834 
- .79~ 
.680 
.729 
. 790 
.794 
.811 
.841 
.905 
.940 
.907 
.928 
.979 
1 .059 
1 .063 
- -- 1- 4 12 
1>.17 
1.4 16 
1 .4 14 
1 .-4-13 
1.415 
1 . 4111 
1 . 414 
1 .4 13 
1.413 
1 .410 
1.410 
1 .411 
1 .411 
AVE -CHAR 
1.378 
1.380 
1.381 
1. 3117 
1 . 396 
1. 396 
1.398 1 . ,.03 
1 . 399 
1 . 398 
1 .404 
1..409 
1 .412 
1 .419 
1 . 4 14 
1 . 411 
1 . 414 
1. 414 
1.408 
1 . 4 13 
1 . 4 18 
1.408 
1 .408 
1 . 40 1 
1 . 396 
l e-3 93 
1 . 393 
1 . 355 
1 . 389 
- i . 392 
1 . 385 
1. 387 
1 .377 
1.,375 
1 . 384 
1 . 403 
1 .391 
1 . 396 . 
1 . 396 
1 . 407 
1 . 403 
1 . 404 
1 .403 
1 . 404 
1 .402 
1.403 
1 .405 
1 . 404 
1 . 40 1 
1 . 4'03 -
1 . 400 
1 .4 04 
1 . 404 
1 .399 
- 1 .400 
1 . 400 
1 . 398 
1 .393 
1 . 395 
Lo\O-CHAR 
1.372 
1.3-15 -
1· 365 . 367 
1 . 383 
AHO 
.354 
.190 
.590 
.76 
. 811 
1.000 
1. 180 
1 . 290 
1 . 350 
1 . 410 
1 . 590 
1.600 
1 . 650 
1 . 650 
1. 700 
1 . 770 
. 770 
. 810 
1 . 810 
1 .700 
1.650 
1 .620-
1..530 
1 .480 
1 .410 
1 . 290 
1 . 230 
1 :b~8 
.590 
.320 
.399 
. 588 
- 1.386 
1 . 390 
1 . 39 3 
1 . 39 5 
1 . 388 
1 .392 
1.398 
1 .402 
1 .406 
1.406 
1.4 03 
1 .403 
1. 403 
1 .400 
1 .405 
1 .41 2 
1.403 ---
1 .404 
1. 396 
1.391 
1.387 
1.388 
1 .351 
1.377 
1 .383 
1 .361 
1.378 
1 . 372 
- 1 . 3'56 -
1 .358 
1 .378 
1.376 
1 .374 
1 .382 
1 .3) 9 
1 .395 
1 .392 
1 .385 
1.390 
1 .398 
1 .3R9 ,,----
1 . 390 
1 . 392 
1 .390 
1 .392 --
1. 386 
1.387 
1 .391 
1 . 379 
1 .388 
1 .388 
1.382 
1 .377 
1.372 
- - .. 76'7 1.003 
1 .121 
1~180 
1.300-
1 . 3'9 
1 .416 
1 . 475 
1 . 540 
1 .630 
1 .652 
1 .711 
1-.7-1.1 -
1 . 774 
1 .7 11 
1 .653 
i .64a--
1.593 
1 . 534 
1 .475 
- 1.4-16 
1 .357 
1 .239 
1 .1 20 
1. 000 
.880 
: 50 
3 . 480 
3 . 480 
.47 
.47 
.47 
.460 
3 .450 
3.430 
3 .420 
3 . 420 
3 . 420 
3 .4 20 
3 .420 
3 .420 
3 .430 
3 .440 
3.430-
3 .430 
3 .380 
3 "450 
3 .460 
3 .480 
3 .510 
3 .520 
3.540 
3 .550 
3. 550 
3.520 
30 480---
3.473 
3 .460 
3 .444 
-304 50 
3 .45 0 
3 .450 
3 .44 5 
3 .438 
3 .440 
3 .435 
3.426 
3~ 
3 .420 
3 .426 
3 .432 
3.432 
3 .442 
3 .450 
3 .450 
3 .460 
3 .• 462 
3 .474 
3 .480 
3 .-500 
3 .520 
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WQEC/C 77-1 4 
3. a k 227C 5-c 11 (GO S 
. C 11 in 0 tion : 
(1) The cell w re manufa~ ur d to Aeronu ionic-Fo d' 
"Nic 1-C dmium B ry Cell (3.0 mpere-hour) Procurement Specif'c ion", 
No , SP-212064C Am ndment 1, Addendum SE-237904A. Thes ce 11 s wer om EP 
lot s #10 nd #12. Cells f om th se lots re intend d for us e in GO 5 8 C 
ba t e ies (SIN 101 3, 1014 1015 1016 and 1017 ), manfactured by Aero u ionic-
Ford Corpor ion. The cells wer tes ed t Aeronutioni c-Ford in ccord nc 
with li B tt Y C 11 Scr ening Procedure" 5C-21372818 Addendum SC-237903, 
Am ndlll nt l, Th purpose of thi s test i 5 to verify the performance nd 
'f 0 h c 11 lots and to provide cell characteristic data which 
will t bli hing procedures for operation of the batterie in 
rb ' . 
P r mrs: 
D p h Disc h rg ( ~) 
Charg C ntr01 
Char Curr n (mps) 
6 
CC 
, 15 
Disch rge Curr n (mps) 
Temp ratur (OC) 
Fl oa t Curr nt (amps) 
1. 5 
20 
5 
Capaci y Che k (Di sch rge ill an cell reaches .75 vol 
Cell Cell Ce1 
1 2 3 
C 11 Cell ah 
4- 5 out 
Pr y 1i g (F igur 15) 1.01 2 . 996 . 923 .871 .875 4. 23 
h dow 1 (Figur 16) .420 4.17 
-- D' ch r o 5. 0 v 1 pa k vol ta 9 e 
C 11 scheduled or capacity che~ks : hado 
--1-
2 
3 
4 
5 
d. T st resul s during the Ec lips Se son (Figures 17 d 18) 
(1) End 0 Disch rg Vol t 9 s: The end 0 di ch r 
volt , of cell 1, i ncre s d on th second cycle ter i s capa i y 
st hi ch shows h e ct of the cap city disch rg . Th discharg 
v lu s d_cr s d on th cycl ollowing the capacity check since th 
t st s un did not 110w cell 1 to become fully charged (3.18 ah in ) 
and the other cells were on open circuit for 24 hours while cell 1 
w s b in apacity checked. 
32 
WQEC/C 7-134 
. Performan e during Sun Period: Pack began test with 
an eclipse sea on and has completed one sun period. Following is a 
1i ting of the high, average, and low cen voltages at the start and end 
of this period . 
Sun Period 
Volta es** Start End 
Hi h 1 397(4) 1. 404 (1 ) 
Avera e 1. 94 1.401 
Low 1. 390( 1) 1. 396(4) 
** --
() indicates which cell. 
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5 
C 
A 
L 
E 
1."0 
I.S7 
1.~4 
1.51 
1.4 8 
1.45 
1.1; 2 
1.40 
1 . 37 
1. 34 
1. 31 
1 . 28 
1 .25 
1 . 22 
\ . 1.9 
1.1 6 
1.13 
1.1 0 loot 
1.04 
1. 01 
.99 
.9b 
.93 
. 90 
.87 
.84 
.81 
.78 
.75 
.7l 
.69 
.6b 
.63 
.61 
., '5~ 
.SS 
.~2 
.49 
.46 
.43 
.1;0 
.37 
.34 
.31 
.28 
.25 
.22 
.20 
.17 
.14 
.11 
.08 
.05 
.0 
PACk "UMOE~ IS 221C 
SHAOO" PfRIOD IS 1 
cwell ~UMblH IS 3b . 
DISChARGE kATE IS 1. 
. 09 .8l t.31 2.04 2 .71 3.\4 3.7~ 4.1 1 
WQEC/C 77-134 
4MPfAt. HOUR OU, 
. 02 .3 ] 1.0 7 1.55 2.28 2.71 3.26 3.93 
. 0 3 . ,8 L.'5 1.19 2.53 3 . 0 1 3 . 50 3. 99 
------------------------------------------------------------------_._------------------------_._-------_._--------- ---------
II 
II II 
It II II 
II . , 11 
. ' . .. ... .. ', It : .. 
11 It 
II 
It 
II 
is 
~~ Jiij~ 
£) 
~~ B; 
-------------------------'-----------------------------------"------------------------------------"--------------------------1 . - .-8. 37. Sb. 85. 112. 128. 152. 169. 
18. 41. 67. 95. l14. 1 ~3. 160 . 4. 
7. 28. 5~. 77. 104. 124. 143. 
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OL TAGF 
VOLTAGr:; 
VOLTA{;F SYIKHRONCUS 
PACK = 227C 
LOT 
WQEC/C 77-1 
SER IAL 715, 971, 600, 987, 8 
()C1:5 BANI; C 
HAOO~- 1 SHACOW- SHADOW- SHADuw-SCALI: 
VOLl 
1.4~D ---------------------------,----1---------------------,---------1------------------------------1-------------------------------1 1 1 
1 1 1 
1 1 1 
11
1 1 1 
1 .421 - - •• -I 1 I YYXXXXX 1 
YY YY Y1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
Iii
1. 
1 1 1 
1 1 1 
1 1 1 
1 1 .... -1'" 
1.3b 4 -
~- -
1 1 1 
i I : I 
1 - - - l' -I -
I 1 ~ 
1.33 
-----
1 1 ~ 1 
11 1 1 - --I -
I 1 1 
1 I 1 
1.30 
1 1 1 
"1 i I-
I 1 1 
1.276 -. 
-. II
-------.. ------- --1- --- I 1 
- • .1 1 1 1 .2~9 - • .1 1 1 
• 1 1 1 
i •• ~ • 1 - - - - - -- -- 1 I-
••• • •• • 1 1 1 
1 . 220 - •• -. •• 1 1 1 ••• ••• I I 1 
......... - •• -it ••••• 1 1 1 
.0..... . +.. 1 1 1 
•••• • • - •••• -.. 1 1 1 
1 .1 92 -
.+ ••• 1 1 1 
1 1 - -i -
1 1 1 
1 1 1 
1 1 1 
I .1 ~t 1 1 
1 1 1 
_"1- _ 
1.1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1.1 
1 1 1 
1 I 1 
1 1 1 
1.1 UC - 1 1 1 
- ----------,------ - - ---- - - - - -- ------------ --'------ - - - ---- - - - -- - - - -- - -- - - - - - - - - - - - - -- - ---------------- ---------- - --------------
;; 
~ 3 43 0 0 0 0 0 0 0 0 0 
3.. 54 0 0 C 0 \J 0 0 0 o 
5 
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UAI 
11 
l;t-3o . 
12 31f . 
Il .. l . 
lZlf:f. 
' ll .. , . 
124 1f . 
1250. 
12"5~ . 
ll~). 
lol 5 7. 
l ~ OU . 
l ~nz. 
l.t O).-
l ~ O /. 
l~ O'i . 
131 Z. 
ljot". 
1~ 1 7. 
L H 9 . 
U ZI. Uz ... 
1;'2b. 
1~2 "' . 
l ~~l. 
16)6. 
1,)) 6. 
13 3 6. 
1641. 
l-~~ --
1 ~1t !>. 
IJ .. If . 
1350. 
-q53 . 
l':f". 135 1 . 
1400. 
1.02. 
140) . 
1 .. 07. 
11009 . 
" "l,l. 1414. 
141 7. 
1"19. 
1"21. 
1"2". 
1"2'1. 
'''31. 
,1;33. 
' '')b. 
' 4lS. 
1 .... 1. 
V 
v1 VI VI 
Vi 
VI 
Vi 
Vi 
Vi 
Vi 
VI 
Vi 
Vi 
\1 1 
Ifl 
Vi VI 
~l 
n y l 
Vi y l 
i 
~l 
VI 
~I 
Vi 
Vi 
1/1 VI 
1 
1 
1 
111 
\/1 
Vi 
- - yl 
~l VI VI ~1 
~l 
VI 
Vi 
VI 
CfLL- v 
1. 373 "Z I . HI ,/2 
1 . 33" V2 1 321 If Z 
1: 309 1/2 
l:~~~ ~~ 
1.285 1/2 
1.278 \/2 
1.27 .. '/2 
1 .271 V2 
1. 269 V2 
1.266 V2 
1.265 I/l 
1. 264 ,,2 
1.263 ,,2 
1.262 tl2 
1.261 V2 
1.260 V2 l·n9 I/~ 1:~3 ~2 
1. 258 ~2 
1 . 257 ,, 2 
1.256 vZ 
"i"2?6 1/2 l·~H ~i 
1:253 V2 
1 -25i +l l :~h V~ 
1·250 "2 
1·2 I/~ 1:2:X V 
1.21t7 1/ 
1.2"6 1/2 1 .2"~ ,,2 
1 2lt4 tl2 
1 :2103 v2 
1.241 V2 
1- 2.1t4 1/2 
1:21t2 1/2 
1 239 ,,2 
1: 237 y2 
-1.236 -1/2 
l:~n ~i 
1.231 1.230 __ 
l ·~n ~~ 
1: 226 vZ 
rELL - 1i 
1 . 3 
1 . 3 
1 . 3 ... 
1 . 32" tI 1. 311 \/3 1.301 ,,3 
1.292 V3 
1.281t v3 
1.260 ,,3 
1.275 v 3 
1.271 v3 
1.266 11 3 
1.267 ,,3 
1.264 \/3 
1.26" 1f3 
1.263 1/3 
1.262 \/3 
1.261 v3 
1.260 v3 
1.260 v3 
1.259 v3 
1.257 1/3 
1. 257 oJ3 
1.257 \/3 
1.255 \13 
1.255 1/3 
l:~~~ ~~ 
1.252 tl3 
-I·H I Y 1 :21t~ 
1.2" 1..,2 .. 
1 2" 1:21t5 
1.2"i l·i:~ 
1:241 
1.241 
1 ~40 
1:239 
1.2:)7 
1.23 
1.23 
1.234 y3 
1.231 V3 
1.23e V3 
1.229 'I 
1.227 V 1 . 226 V3 
1.224 \/3 
1 . 372 " " 1 . 3lt9 " It 
1.333 V4 
1.320 vit 
1. 308 Vit 
1. 300 Vit 
1.291 V" 
1 . 285 vit 
1 . 280 V4 
1.27 .. Vlt 
1 . ~71 1/4 1 . .. 67 'lit 
1. 266 " " 1.265 \/ 4 
1 . 263 \/ 4 
1 . 263 vit 
1 . 262 ., .. 
1.260 '14 
1.:.!60 \/ It 
1 • .z~9 "It 
1.258 \/It 
1 • .l57 \14 
1 . 256 ,," 1. 256 '14 1. 255 \/4 
.-254 ,,4 
. 253 ,,4 
1 . 251 ,,4 
1.251 \14 
1.250 VI,. 
1. 2"'9 1/4 
1. 2"S li lt 
1.2"7 V" 
1. 2'>7 \lit 
1.246 ,,4 
1.21t5 V4 
1.2"3 \/4 1. 11t3 \/4 
1 . 2"2 \/ It 
1. 2"1 lilt 
1 . 23 9 \/4 1 233 ylt 
1 : 237 \/4 
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B. GE 6.0 ah 
1. Pack 201A, 5-cells 
a. Cell information: 
(1) The cells were purchased, and p ovided for est y 
NASA GSFC or the purpose of establishing the life capabi li ties of 
sealed nickel-cadmium cells for communication satellites in a synchronous 
orbi . These cells began test on 18 July 1967. The ma nufacturer's catalog 
number is 42BOO6AB06. Acceptance test resu l ts and detailed cel l descrip ions 
ar contain d in the NAD Crane Report QE/C 67-387 of 28 June 1967 . The 
results of the first 6 eclipse seasons were reported in the NAD Cane 
Repo QE/C 70-634 of 14 August 1970 , and seasons 7 through 10 were 
reported in he NAD Crane Report QEEL/C 73-302 of 15 October 1973. I is 
no te hat these cells are indicat ive of cel l design and ma nufacturing 
practi ces used pr ior to 1970. Discussions with the manufacturer indi cate 
several signif ican t differences in plate design, intere1ectrode spacing as 
well as processing techni ques as compared with cells made since 1970. 
b. Parameters : 
Depth of Di scharge 
Charge Control 
Charge Current (amps) 
40 
CC 
. 20 
Discharge Current (amps) 
Temperature (OC) 
Fl oat Current (amps) 
2.0 
40 
.20 
c. Capacity Checks: (D i sc harge to . 50 vo lts any cell or to an 
average volta ge of 1.00 volts per ce ll, whichever occurs first.) 
*--Discharge to 0. 0 volts 
a~ 
out 
Shadow 11 3.70 
Postcyc1ing 3.47 
d. Test results during Eclipse Season (Figures 19 to 21) . 
(1) Cells 1, 2 and 3 failed (0.0 volts during discharge), 
and were discont i nued prior to eclipse season lls' capacity check. Ce ll 
5 was removed pr ior to the start of season 8 for analysis . The pack 
(cell 4) was discontinued following shadow 11 . 
(2) End of Discharge Voltages : The increase in the low 
end of disch rge voltages, at the begi nning of shadow period 11, is due 
to the discontinuance of cells 1, 2 and 3. When a cell failed . the 
discha rge was termi na ted and t he pack was placed on charge . Therefore. the 
rema i ning cells in the pack were no t di sc harged the proper leng t h of time 
whi ch resulted in low ampere-hours out and higher EOD voltages. 
42 
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e. Performance during Sun Period : The pack began est with 
a sun period and completed 11 of these periods before being dis ontinued . 
Following is a listing of the high. average and low c 11 voltages during 
the last sun period. ' 
Sun Per iod §f~ PAGK • 
. .,~ 
Vo 1 tages** Sta rt End 
High 1.406(1) 1.335(1) 
Average 
Low 
**--() indicates whi ch cell 
f. Cell Analysis : 
1.400 
1.396(4) 
1.322 
1.300(4) 
(1) Cell 2 was torn down with the following obse~ ations: 
(a) Separator det eri ora t ion was evident as the material 
was extremely thin. 
(b ) Sep,.rator materia l was moi st. 
(c) No discoloration, as a result of migration, was 
observed on th!e separator material. 
(d) One side and t he bottom of t he positive plates 
were not oi ned which l ed to a small amount of flaking of the active material 
along the sides of these plates. 
(e) The broad sides of the cell case were bulged and 
pressure was relieved when the cel l was opened. 
(2) Cell 5. 
(a) FollOWing are the photographs showing the visual 
analysis of cell 5 which completed 7 eclipse seasons. 
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NOTE: (1) Cell 5 ral)yed for ana lyst s prior to Shadow 8 . 
(2) Cells 1. 2 and 3 fatled pri or to upacity checlc of Shadow 11. 
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NOTE: (1) Cell 5 reRQved for .nalys i s pr ior to Shadow 8. 
(2) Cells I, 2.11d 3 f.iled pr,tor to Clpictty check of SMdow 11. 
(3) PICk dtscOllttnued fo ll owing Shadow 11. 
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WOE I - 1 4 
," 
2 . Pa k 2 2A - c 11 
• C 11 info mati on: (Sam as P k 2 lA, e tion V • . 1.). 
b. Pram rs: 
( t; 
(amp) 
40 
CC 
. 20 
Oischarg rren (amp 
Temper t ure (OC) 
F10a Current (amp ) 
c. Ca city ch cks: (Discharge to .50 vol ts any ce ll or to n aver ge vol tag of 1. 00 volts per cell, whi chever occurs fir . ) 
Sh dow 11 
Sh dow 12 
Sh dow 13 
Sh dow 1 
Sh do 1 
Sh dow 1 
Shad w 17 
Cell 
1 
1.048 
1.225 
. 98 
1. 9 
. 8 
. 793 
Cell 
2 
. 677 
1.004 
. 13 
1.057 
.423 
.415 
Cell 
3 
1.146 
1 .162 
1.152 
1.165 
1. 11 
1. 104 
Cell 
4 
1. 028 
. 634 
1.034 
.003 
** 
Cell 
5 
* 
ah 
.QL 
3. 23 
3.86 
3. 28 
3. 4 
4.90 
3.90 
3.60 
*--Removed for 1y;s prior 0 shadow 
** Failed, 5th y of sh dow 16 
allowed to 
uring ha 
o dow . 
du to t h 
d. Tes r su1 ts duri Ec 1; pse Seasons: (igur s 22 27) . 
(1) C 11 f il d on the 5th day of shadow 16. in in he circu't and reverse during discharge. 
o th 7 h d y. C 11 5 s removed for n lysis pr; r 
(3) End of Charge Voltages: There is a wide divergence at the beginning of each shadow period which imishes after approximately 20 days. This ha been the trend since shadow 6. 
52 
WQEC/C 77- 13 
e. Perfonnance during Sun Periods: The pack began test with a sun period and has now 
canpleted 18 periods . Fol l owi ng is a l isting of the high, average and low cell voltages at the start 
and end of sun periods 11 through 18. 
Sun Per iods 
• '.-'fr , ,. 
tteY. •• ! , .. j 
11 12 13 14 
Vo1tages*** Start End Start End Start End Start 
Htgh 1. 405(2) 1.m(3) 1.406(2) 1.415(2) 1.440(2) 1.ID(1) 1.415( 1) 
Average 1 . 395 1.391 1. 395 1.398 t 1.419 1.399 1.410 
Low 1.373(4 ) 1.347(4) 1. 381 (4) 1.370(4) 1.394(4 ) 1. 385(4) , 1.404(4) 
15 16 17 18 
Voltages Start End Start End Start End Start 
Htgh 1.439(1 ) 1.398(4 ) 1.406(1) 1.403(1) 1.427(2) 1.400(2) 1.463(2) 
Average 1.425 1.395 1. 401 1.389 1.419 1.392 1.433 
Low 1.406(4) 1. 389(2) 1. 389(4) 1. 372(4) 1. 399(1) 1. 384(1) 1.416(1) 
***-- ()indicates whi ch cell 
f. Cell Analysis: 
(1) Cell 4 wa s not removed from the pack because doi ng so WDuld distrub the other cells . 
(2) Following are t he photographs showing the visual analysis of cell 5 wh ich compl eted 
E 
1.m(3) 
1.426 
1. 353(4) 
End 
1.402(3) 
1.398 
1.393(2 ) 
7 eclipse seasons. ~8 !~ 
.c:6 ~ 
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ure) . Separator was q 
, 6 ah , eE) 
t 
thi n separator fold (left ed9J! , not Ob'ri ous 
st sbc:w1ng little migration. 
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KEY 
• HlbH 1"8 Dls~HAH6E vgLTAGt 
• AVt N D S~HARbE v LTAGt 
• LOW " 0 0 S~HAR~E VOLTAGt SYNCHRONOUS ORBIT SHADOW PLOT 
PACK : 202A .. 
DIP TH DISCHARGE 40 !«jEC/C 77-134 
T MPERATURE 2S A PERE RATE 06 SERIAL 4-4114-5 0 , 6-21 .11-2511-30 GENERAL ELECTRIC CELLS 
SCALtl SHADOW-II SHADOW-12 SHADOW-I] SHADOW-14 
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1 • I.... ••••• 1 . ... 
1 • 1.... • 1 
1 ••• 1 •• 1 
1 1 • ••• 1 
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• • 1
• 1 1 I I· -J I 
1 • 1 1 t • I 
11
I I I 
l .i 1 1 
it11. 
1 1 
••• 
• . 1 
1 I , It 1 1 ~ 
1 , 1 c' 1 L 1 
11 1 I ., , I 
1 1 •• 1 
1 I 1 1 ~ 1 
1 ' " ' . -.~' 1 1 1 I I' - , 1 " ., 1 
1 " ! " ,I I 1 >,"', ' 1 1 - .t' 1 .~. I 
1 1 , j 1 
1 I " "'. 1 1 - 1 
1 1 1 
1 1 1 
1 1 1 
~\ 
". ..0 %b ~~ 
~.' '(j\ 
• 550 - 1 1 1 
1838----------is60---.S68-----2022----------2039----2050------2236----------225;----2263-----252S----------2;;;;;----25;6-------1849 1861 1879 2031 2040 2061 2245 2256 2276 2537 2545 2567 DAYS 
NOTE: Cell 5 rl!lllO¥ed for analysis prior to Shadow 8. FIGURE 22 
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PACK = Z02 
s et-Li:.l 
VOLI 
1.3U 
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1* ••••• a •• '" 1. •• •••••• ••••• 1 
1-. ' ••••••••• .' •• • 1. •••••••••••• '" 1 
1 ••• "" .,. 1.* ••••••• " 1 
1. *.. ...... ++ . 1 •• +++. ••• 1 1 + ••• + 1 _ •••• .+... . 1 
1 ••• 1 1 
1 • .. 1 
1 1 1 
11
1 1 1 1 J-, 1 .~. 1 li T _ 1 
1 • .: 1 •. , , " ' 1 
1 il' 0' 1 1 
1 .~. 1 .' 1 1 '. 1 . 'l. ., 1 
Ii i 1 
t · t ,: f. ·i- t 
1 1 '.f • 1 1 ,. ~' 1. \,,, .' 1 
t t . I ,~ t 
1 I:" 1 , ' '-. , 1 1 , ~. 1 :;;- 1 ~. j. l" .1 1 
1 " ,. l .·j I, " I 
1 . p~:( . ' '''I",. ~.l 
1 -,.J'~ ~ ;,. ... 1 ,~" r • .., jl '. ,1 
1 f . ~, l "Ii ,~ .. s-... l' 1 1 ., '., 1 ..' J, 1 
1 ", \. ". 1 • '.' 1 ' -. 1 1 I ., 1 ' '!. \ 1 
1 • 1 ~ , -;. 1 
1 .•• .. 1 .t. 1 
1 ," r,. • r ,:, 1 1:1 1 
1 1 '," 1 
1 1 ,. 1 
1 1 ,,' 1 r " , t • 1 ., 1 
1 1 '-. «,' - 1 
1 1 .... ' 1 
1 t'. 1 .~, .: 1 
1 1. ' ' 1 
1 ).. 1 ·. . -, '1 
1 1 , ~ I ,.~ .~. : ' {\ 1 
1 1,) 1 I '." q .- 1 
1 ;' • 1 ; 1 
1 , '.. 1 ·1 1 .; c' • 1 -; 1 
1 1 1 1 1, .. [0 1 1 
it I.~ 
.suo - 1 1 1 272;:-------- --2146----;:;5;-----300i---------3022----:;03 ;;------ii85----------3Z0;;----3Zi1--------0---------~---0-------0-------
2733 2748 2765 3011 3024 3044 3194 3207 3226 0 0 0 
NOTE: (1) Cell 5 removed for analysi s prior to Shadow 8 . 
(2) Cell 4 fa i'13d, 5th day of Shadow 16. 
DAYS 
FIGURE 23 
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NOTE: Cell 5 r~yed for analysis prior to Sh
adow 8. FIGURE 24 
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DEPTH DISCHARGf 40 
TEMPt':RA TURE 2<; ~EC/C 77-134 
AMPERE RATE Oh . 
SERIAL ~-41.4_ <;O.b_7 1.11_75.11_30 
5Y NCHkuNOU!) IT SHA DO l OT 
PACK = 202A GENERAL flECTH TC C
FI ' 5 
J l~n08-L~ 5HAOOW-1 6 5HADow-17 
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________ ------
---1----------------------··-------1------------------------------1-------------------------------1 1 1 
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1.5,l - ..... 
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1.410 1 -
- .+ + 
•• 
1.~U9 -. 
1.3 / 1 -
-. 
1.3j3 -
1.295 •• 
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1.I~O -
• 
• 
1 1 
1 
1 1 1
 
1 1 
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11
1 1 
1 
1 it 1 
1 
1 • 1 •• 
1 
1 •• 1 •• 
1 
1 1 •• 1 1. 1 
1 .. 1 1 11
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. 1 . + + • 1 
1 ··11. 1 . . 1 1 1 .. . +1 
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• • 1 •••• • • •••••••• 1 + •• ••••••
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+ + ++ ++........ + 1 + •• + •• 1+ 1 
'" 
++ ++.... ... + 1 + 1 •• 1 
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1 1.. 
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1+ 1 
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1 
1
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1 • 1 1 
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P~( ... DAY HIGH- DIS loVE-D IS LOw- v IS HIGH- CHAR AVE-CHAR LOIo. - CMAR Atl~ Ahi lOZA Z~63. 1. 210 1. 204 1.192 1."27 1. 414 1.403 1.4 0 4.7 0 
_C/C 71-134 
20ZA Z56~. 1.229 1.223 1 . 213 1."33 1.418 1.404 1.000 4.800 202A 2567. 1.221 1.221 1 .214 1. 439 1.42 1 1.406 
."00 4.800 I . 01211 1. 3000(J 59 . 90000 
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BAl~ Of RUN IS y~27~76 hlGH-LHAR AVf-CHAR ' -) A DAY H -D 5 AVf-OlS lOW-DIS lOW-CHAR AHg AHI ~ 'r I«)EC/C 17-134 20~A 30~3. 1.233 .2 4 1.219 1.426 .411 1.403 .8 0 4 .120 
iO A 3044. 1.259 1. 254 1.251 1.1, 21 1.1,09 1.399 .490 ... . 750 02A 3185 . 1.1 87 1. 162 1 . 132 1 . 419 1.398 1.385 .1,92 4 .752 
202A ]186 . 1 . 172 1. 149 1 . 133 1. 523 1.412 1 . 389 .820 4 .188 
202A 3187. 1.154 1. 11,2 1 . 124 1 . 51,9 1 . 490 1 . 392 1.066 1,.696 
202A 3 89. 1.160 1 . 11,4 1 . 115 1 . 545 1. 411 1. 391 1.394 4 . 655 
202A 3190. 1.162 1. 143 1 . 117 1 . 542 1 . 413 1. 410 1.558 4 . 649 
202A 3191 . 1 . 163 1.149 1. 122 1 . 538 1.464 1.410 1 . 61,0 4 . 638 
20}A 3193. 1 . 165 1 . 151 1 . 122 1 .531 1 . 464 1.4 24 1 . 804 4 . 62 4 
202A 3194. 1. 161 1. 153 1.1 26 1 . 531 1 . 464 1.424 1. 886 4.600 
i02A 3196 . 1 . 116 1. 166 1 . 155 1. 453 1. 4)0 1.412 2 . 050 4 . 598 02A 3197. 1.17) 1.161 1.146 1.459 1 . 435 1.4 16 2 .132 4.590 
102A 3198. 1. 110 1.153 1 .135 1.4-44 1 .4 29 1.414 2 .214 4.584 
02A 3201 . 1 . 169 1. 149 1. 129 1.438 1.424 1.412 2. 296 4.580 
202A 3202. 1.166 1. 139 1. 112 1. 431 1 . 423 1.412 2 . 380 4 . 566 
202A 3203. 1.161 1. 136 1. 101 1 . 436 1 . 422 1.411 2 . 378 4.5 6b 
102A 3204 . 1.165 1. 124 1 . 088 1. 433 1.419 1.410 2 .460 4 . 560 
02A 32 07 . 1.115 1. 120 1 . 089 1.424 1.413 1.407 2 .460 4 . 559 
i02A 3208. 1.116 1. 124 1.098 1. 424 1.413 1.408 2 . 378 4.566 02A 3209. 1.174 1.119 1. 091 1.426 1 . 1, 15 1.409 2 . 318 4.568 
i02A 3210. 1.111 1.130 1. 105 1.424 1. 4 13 1.401 2.296 4 . 576 
02A 3213. 1 . 118 1 . 136 1.111 1.421 1. 416 1.4 10 2 .216 4 .584 
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10~A 321 6. 1 . 189 1.166 1. 150 l . 430 1 . 4 19 1 .413 1. 968 4 . 614 ° A 3217. 1.193 1.112 1 . 159 1.434 1.422 1.416 1.887 1,.616 
02A 3218. 1 .195 1.177 1. 166 1.434 1.422 1.4 16 1.804 4.624 
202A 3219. 1.198 1.183 1. 113 1.434 1. 422 1.416 1.122 4.632 
iOjA 3220. 1.201 1.181 1.11 8 1.431 1.420 1.414 1.640 4.61,0 /. 
° A 3221. 1 . 203 1 .191 1.183 1.433 1.421 1.415 1.558 4.650 jOlA 3222. 1.210 1 . 200 1 .191, 1.431 1.424 1.417 1.390 1,.670 02A 3223. 1. 215 1 . 206 1 .201 1.446 1.431, 1.424 1 . 230 4 .730 
02A 3226. 1 . 258 1.252 1 . 21,7 1 454 1 442 1.43 1 .490 4 .790 Jo ~1 
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WQ EC/C 77 -134 
3. Pac 203A, 5-ce 11 s 
a . C 11 informati on: (Same as Pack 201A, Section V.6.1 ). 
b . Pram ters : 
De pth of Disch rge (t ) 
Charge Control 
Charge Current (amps) 
40 
CC 
.20 
Discharge Current (amps) 
Temperature (OC) 
Float Current (amps) 
2. 0 
o 
.20 
c . Capacity Checks: (Discharge to .50 vol ts any cell or to 
a avera ge vol ta e of 1. 00 vo lts per cell, whi chever occur s first.) 
Cell Cell Cell Cell Cell ah 
1 2 3 4 5 out 
Sh dow 11 * 6.60 
Shadow 12 . 720 1.173 .916 1.172 5.25 
Shadow 13 .728 1.165 .948 1.142 5. 08 
Shadow 14 .801 1. 167 .925 1. 086 4.83 
Shadow 15 .822 1 .163 . 944 1.072 4.50 
Shadow 16 .833 1.147 .951 1. 046 4.53 
Shadow 17 .841 1.156 .930 1.045 4.20 
*- -Removed for na 1ys i prior to shadow 8 
d. Test results during Eclipse Seasons: (Figures 28 to 33 ) 
(1) End of D'scharge Voltages: The reconditioning effect, 
to h c pacity check, i s very evident for each shadow period. 
due 
(2) End of Charge Vo ltages: There;s a wide diverge c in 
t hese vol tages throughout the shadow per iods a1 t hough it is less during the 
middle portion of the peri ods . 
(3) Cell 1 was removed for analysis prior to eclipse season 8. 
WQEC/C 77 -134 
e. Performance during Sun Periods: The pack began test with a sun period and has now completed 18 periods. Following is a 1 isting of t he high, average and low cell voltag'es at the start 
and end of sun periods 11 through 18. 
Sun Periods 
11 12 13 14 Vol tages** Start End Start End Start End Start High 1 . 520(4 ) 1. 549( 4} 1. 549(4) 1. 549 (2) 1.572(4 ) 1. 563 (4 ) 1. 561 (4 ) Avera.ge 1. 506 1. 501 (l ) 1.536 1. 494 1.532 1.473 1.545 low 1. 490 (5) 1 .41 2(3) 1. 524 (3) 1. 432 (4 ) 1.466(3 ) 1.425(5) 1 .505 (3 ) 
15 16 17 18 Voltages Start End Start End Start End Start High 1. 568(4 ) 1.575(4) 1. 569{ 4) 1. 581 (4) 1. 591(4 ) 1. 581(4 ) 1. 559(4 ) Avera ge 1. 547 1. 466 1.527 1. 493 1.563 1. 464 1.523 low 1. 518 (3 ) 1. 422(3 ) 1.433( 3) 1.449(3 ) 1. 516( 3) 1.395(2) 1.452(3 ) 
**-- ( ) indica t es wh ich cell 
. Cell Analysi s : Followi~ are the photographs showing the visual ana lysi s of cell 1 which completed 7 ecl ipse seasons. 
68 
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End 
1. 586 ( 4) 
1.513 
1.477 (2 ) 
End 
1. 602( 4) 
1 .498 
1.444 (2 
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Po,CK OAY HI C,II - 0 I S AVE-DIS Lulo-DIS HI GH- CHAR AVi: -CI1AH LOW-CHAR AHO AHI 
PA CK : 2U3A SrlAOOw : 11 12 13 14 WQECIC 77-134 203 A 1836 . 1 . 295 1 . 264 1 . 241 1 . ~ 41 1. 502 1 . 428 .5)0 4 .1 51 
20 3A 18 40 . 1 . 265 1.243 1. 227 1. 542 1. 506 1.45 1 .598 4.140 
203A 18 42 . t . 2eo .. 1.229 1 . 213 1.~48 1.5 14 1.46(). .833 4.737 
203 A 1843 . 1 . 2'~3 1 . 225 1 . 209 1 . 543 1 . 5 12 1.469 .91 2 4 .720 
203A 1844 . 1 . 2 39 1 . 223 1 . 203 1 . 543 1 . 5 12 1.469 1.10 0 4.552 
203A 1846 . 1 . 239 1 . 223 1 . 203 1. ~41 1 . 525 1. 5 12 1.376 4 .695 
203 A 1848 . 1 . 236 1 . 219 1 . 200 1 . 53u 1 . 520 1. 5 16 1.6 15 4 .7 14 
203A 18~O . 1. 223 1 . 20~ 1 . 182 1.~21 1 . ~ 14 1 . ~08 1.79 2 4.~0 3 203A 18 1. 1 . 221 1 .20 1. 119 1 . 11 1. 01 1. g6 1.915 4. 36 20 3A 1852 . 1 . 217 1 .191 1. 111 1. 520 1 .511 1. 5 3 2 .009 4.526 
203A 1853 . 1. 216 1 .196 1. 111 1.499 1.481 1.456 2 .200 4.524 
203 A 1854 . 1 . 219 1.202 1.119 1. 511> 1.500 1. 4 82 2 .32 0 4.520 203A 1855 . 1 . 215 1 .193 . 165 1 . 523 1. 514 1. 501 2 .34 8 4.501 
203 A 1856 . 1 . 210 1 .189 1 .161 1 .522 1 . 5 11 1.4f 2 .400 4.5 13 203A 1857 . 1 . 2 10 l :~n 1.16 0 i ·521 1 . 5 10 1.5 0 2 .400 4.~ 1 9 203A 1859 . 1.239 1 . 181 . 521 1.481 1.44 1 2 . 400 4 .586 
203A 1860. 1 .2 37 1 . 213 1 . 119 1. 532 1 .501 1 .415 2 .400 4.621 
~g~~ lUI. 1 . 233 1 .21 0 1 . 17 ~ l : ~ ~Y 1 . ~ 11 1.430 2 .~44 4.~00 1 2 . 1 . 229 t . 206 1 . 17 1. 19 1 .5 2 2 . 26 4. 47 
203A 1863. 1 . 225 1 .202 1 . 170 1. 537 1 .519 1.500 2. 311 4.519 
203A 1864. 1 . 228 1 .206 1 . 177 1. 540 1 .52 5 1.5 12 2 .149 4.59 1 
203A 1865 . 1 . 231 1.2 10 1. 18 2 1 . 5 3~ 1.52 2 1.505 1.988 4 .70 8 
203A 1867 . 1 . 2 35 1 .214 1 . 18 6 1. 529 1. 512 1. !> 00 1.78 4 4. 539 203A 1869 . 1. 239 1 . 211 1 . 90 1 . 5 39 1. 52 8 1 .5 18 1.6 0 4.5 9 
203A 1871 . 1 . 24 5 1 .222 1 . 195 1 . 536 1 .52 2 1.5 15 1.35 5 4.658 
203A 1873. 1.252 1 .2'3'. 1. 207 1 . 528 1 .5 14 1.50 2 1.10 1 4.659 
203A 1875 . 1 . 263 1 .2?, 3 1 . 220 1 . 529 1 .511 1.508 .920 4 .735 
~g~~ un: 1 . 2~6 1 .2~3 1. 229 1 . ~2Y 1 .~11 1 .~OB .g30 4·lr 1 . 2 6 1 23 1 . 229 1 . 4 8 1 . 3 1. 1 • l O . 4 203A 1871. 1 .3 7 : 283 1 . 2i9 1 . 54 9 1 .536 1.524 . 530 4 .7 4 203A 22. 1. 254 1. 236 126 1.54 4 1 .501 1 .436 .824 4 .760 
20 3A 2024. 1 . 240 1.220 1 : 200 1 .54 6 1.503 1 .438 1.010 4 .760 203A 20l5. 1 . 235 2 11 1 .1 8 5 1. 54 7 1.507 1.444 1 . 390 4.760 
203A 2026 . 1 . 230 1:20 5 1 . 177 1 . 54 5 1 .506 1 .450 1.56 0 4.700 
203A 2027 . 1 . 228 1 . 202 1 . p3 1.54 6 1 . 514 1.456 1.640 4.700 203A 2028 . 1 . 226 1 . 199 1 . 67 1 . 544 1.515 1.459 1.720 4 .650 
203A 2029. 1 . 223 1 . 196 1 . 163 1.55 1 1 .519 1 .466 1.80 0 4.650 
~03A ~030 . l : ~ ~b I:U~ l · P7 i ·543 l ·5P l·46~ 1.880 4. 658 , 03A 031 . • 55 . 543 .5 4 .46 .970 4.65 203A 2033. 1 .215 1 . 184 1 . 144 1. 544 1.511 1.461 2 .130 4.600 
203A 2034. 1 .214 1. 1~0 1 .1 34 1 . 547 1 .524 1.48 1 2.2 10 4.600 203A 2035 . 1 . 213 1 . 1 9 1. 13 1 1 . 548 1.52 6 1.486 2 .250 4.600 
203A 2036. 1 . 2 11 1. 175 1 .12 4 1 . ~ 4b 1.52 5 1.481 2 .290 4.bOO 
203A 2031. 1 . 2 12 1 . 17 5 1 .1 2 3 1. 544 1 .52 5 1.487 2.380 4.560 
203A 2039. 1.2 10 1 . 17 1 1 . 11 6 1 . 554 1 .53 3 1. 497 2.460 4 .560 
203A 2040 . 1.208 1. 167 1 . 107 1 . ~ 5 2 1.530 1.49 5 2 .46 0 4 .. 56 0 
203A 2042. 1 . 22 1 1 . 190 1 . 142 1. 534 1 . 5 16 1.49 2 2 .460 4.56 0 
20 3A 2043 . 1 . 226 1 .1 9 7 1 . 155 1 . 545 1 .529 1.50 5 2 .46 0 4.56 0 
203A 2044 . 1 . 2 24 1 .1 9 2 1. 141 1. 548 1 .53 1 1 .5 15 2 .3! 0 4.bOO 
203A 20"6 . 1 . 222 1 . 189 1. 143 1.54 8 1 .52 9 1.506 2.3 0 4.600 
203A 2047 . 1 . 220 1 . 188 . 1.143 1. 550 1.532 1. 508 2.300 4.640 
203A 2049 . 1 . 220 1 .188 1 . 145 1 . ~ 5 2 1. 533 1. 509 2.230 4.670 
203A 2050 . 1 . 222 1. 191 1. 150 1 .55 3 1. 534 1. 5 10 2 . 130 4.b4 0 
203A 2052 . 1 . 225 1 .196 1 . 158 1. 551 1 . 535 1 . 507 1.91 0 4 .630 
203A 2054 . 1 . 229 1 .201 1 . 165 1 . ~47 1.531 1 . 502 1.8 10 4 . 6g 0 
203A l057 . 1. 236 1 .209 1 . 177 1 .54 8 1.533 1.50 4 1.56 0 4.6 0 
203A 2059 . 1 . 237 1.210 1 . 178 1. !> 49 1. 535 1. 50 b 1.30 0 4.60 0 
203A 20bO . 1 . 238 1 . 211 1 . 178 1. 549 1. 535 1. 506 1.20 0 4 .60 0 
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203A 2565 . 1.241 . 2 5 1.1 98 1. 573 . 554 1. 528 
1 . 0 0 4. b 0 jI)£C/C 71- 134 
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= 70 ; ;' '.iH", :>O~ = 15 16 17 WOEC/C 77-134 
1 . 2 34 1. 2(;2 1 . ~ 7 I 1.4 80 1.1t30 ~ 7~O 4~7 20 . ' :7~ 1 . 21 1 1 . Ill', 1 . ,71 1.418 1 . 4 30 •• 1 . 229 1 . 208 1 . 115 1.5b9 1 . 504 1 .4 24 
l . U? 1. 195 1 . 164 1 . 569 1 . 51 0 1 . 429 
1 . 215 1. 181 1 . 154 1 . ~8u 1 . 5c 7 1.44 5 i : 63ii 4: i;i6 1 . 21" 1 . 119 1~142 1 . ~71 1 . 525 1.4 32 • 1 . 201 1 . 16 9 1 . 123 1 . 574 1 . 53 1 1 .438 
1 . 202 1 . 16 6 1. 116 1. 57 6 1 . 534 1.44 1 
1 . 1?<; 1 . 162 1 ~ 106 1.577 1 . 537 1 .447 2: i<)b 4 : ~ jj4 1 . 195 1 . 154 1 . 089 1 . 587 1 . 542 1.44 5 4 
1. 196 1 . 15t, 1 . 089 1 . 5111 1. 54 t, 1 .45 
1 . 193 1 . 148 1 . 079 1 . 5112 1 . 545 1 .4 5 
1 . 192 1 . litO 1 . 01 5 1 . 5&, 1 . 545 1 .459 
1. 191 1.144 1 . 070 1 . 592 1 . 551 1 . 466 
1. 190 1 . 140 1 . 0 6 3 1 . ,99 1 . 554 1.4 15 
1 .. 21 3 1 . 17 4 1 . lilt 1.560 1 . 5 5 2 1. 543 
1 . 20S 1. 169 1 . 105 1 . 569 1 . 55 3 1 . 511 2: iBi; 4:570 1. 209 1 . 170 1 . 109 1 . 567 1 . 548 1 . 50 0 l 
1 . 210 1 . 170 1 . 115 1. 5b2 1 . 531 1.41 6 
1 . 210 1 . 173 1 . 119 1 . 514 1 . 538 1.46 2 
1 . 211 1 . 176 1 . 125 1 . 580 1 . 541 1 . 461t 
1 . 2 15 1 . 183 1 . 137 1 . ~82 1 . 541 1.457 
1 . 216 1 . 186 1 . 142 1 . 565 1 . 534 1 . 455 
1 . 219 1 . 191 1 . 150 1 . 564 1 . 533 1 .454 
1 . 221 1. 191, 1 . 154 1 . 5 68 1 . 539 1 .46 0 
1 . 224 1 . 198 1 . 160 1 .585 1 . 542 1 .456 
1 . 230 1 . 206 1 . 173 1 . 576 1 . 539 1 .450 
1 . 237 1 . 214 1 . 183 1 . 566 1.533 1 .448 
1 . 254 1 . 2 35 1.210 1 . 574 1 .532 1 .438 
1 . 275 1 . 2~3 1 . 2 23 1 . 569 1 . 5 21 1 .433 1 . 249 1 . 2 3 1 . 20 1 . 587 1 . 503 1 .460 
1 . 233 1 . 203 1 . 172 1 . 5b5 1 . 5 10 1 . 465 
1 . 221 i ·188 1 . 151 1 . ~90 1.5 20 1.467 1 . 213 .179 1 . 137 1 . 81 . 543 1 .48 3 
1 . 203 1 . 169 1 . 123 1 . 584 1 .541 1 . 450 
1 . 199 1 .176 1 . 154 1. 590 1.537 1 .467 
1 . 191 1 . 170 1 . 142 1.590 1 . 540 1 .410 i :710 4:620 1 . 1910 1 . 16 3 1 . 130 1 .591 1 . 551 1 .418 t 
1.194 1 . 156 1 . 120 1 .595 1 . 550 1 .488 
1 . 194 h~4 1.11 5 1 .6()3 1 .56-1 - 1.497 
1 . 19 4 1 .151 1 .109 1 .61 4 1 .516 1 .51 6 2:i60 4 :~70 1.190 1 . 110 1 1 . 090 1 .606 1 .568 1 .51 4 ( 
1 . 18 6 1 . 135 1 . 0 18 1 .55 9 1 .5)6 1.506 
1 . 186 1 . 1/06 1 . 0 7 5 1 . 560 1 . 531 1.510 
1 . 185 1 . DI 1 . 010 1.561 1 . 538 1 . 5 12 2:340 4 :560 1 . 234 1 .2 10 1 . 183 1 . 55 l , 1 . 531 1.509 • 1 . 220 1 . 194 1 . 160 1. 55b 1 . 5 33 1 .493 2 .3100 4.')60 
» 1 . 204 1.17 3- 1 . 129 1.5!11 1.532 1.493 2 . 260 4 .580 1 . 200 1.169 1 . 125 1 . 591 1 . 511 1 .542 2 . 250 10 . 580 1 . 198 1 .164 1 . 120 1 . 511 1 . 559 l .523 2 .200 4.580 
e
i/ ( 1 . 205 1 .1 68 1 . 124 1 . 578 1 . 555 1.504 2 .100 4 . 580 1 . 208 1 . 171 1 . 128 1 . 518 1 . 556 1 . 509 2 .020 4 .540 1 . 208 1 .1 80 1 . 146 1.519 1 . 5 57 1 . 514 1.9~0 4 . 610 1. 212 1 . 182 1 . 148 1 . 587 1 . 559 1 .51 2 1 . 810 4 . 600 1 . 211 1 .186 1 . 153 1 . 584 1 . 551 1. 509 1 . 790 .. . 620 1 . 213 1 . 185 1 . 15/0 1 . 588 1 . 5 58 1.50 4 1.710 4 . 620 1 . 213 I . L88 1 . 156 1 . 596 1. 5b2 1.50 4 1. 560 /0. 6 40 
1 . 234 1 . 208 1 . 119 1 . 596 1 . 561 1 . 50 1 1 . 170 4 . 6 80 ~.1' 
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DAlE OF RUN IS 08/27116 PACk DAY HIGH-DIS AV E-D IS LOW- DIS 
203A 3042. 1.240 1. 2 16 1.IHl 
203A 3044. 1.240 1. 216 1.1 87 
203 A 3185 . 1 . 241 1 . 218 1. 180 
203A 3186 . 1.234 1 . 208 1 . 171 
203A 3188 . 1 . 218 1 . 189 1 . 158 
203A 3189 . 1. 212 1 . 182 1 . 151 
20)A 3190 . 1.206 1 . 114 1. 140 
20 )A 3192 . 1 . 203 1 . 168 1 . 129 
203A 3193. 1 . 200 1 . 163 1 . 121 
~03A 3196. ~ . 199 1 . 162 1 . 118 
203A 3191. 1. 198 1 .155 1.114 
203A 3199 . 1 . 195 1.158 1 .114 
203A 3200. 1 . 194 1.146 1.090 
203A 3202. 1 . 19 2 1.144 1. 0ij8 
203A 3203 . 1 . 189 1. 143 1 . 087 
203 A 3204 . 1.188 1.132 1.063 
203A 3206 . 1.212 1.116 1. 132 
203A 3201 . 1 . 201 1 .164 1.106 
203A 3209. 1. 204 1.1 60 1.100 
203A 3210. 1 . 200 1.1 52 1 .093 
203A 3212 . 1. 204 1 . 154 1.096 
203A 3.213. 1.203 1.156 1.100 
203A 3214. 1.202 1.160 1.108 
203A 3216. 1 .210 1.168 1. 120 
203A 3211. 1 . 212 1.1 1 2 1.1 26 
203A 3218. 1 . 2 13 1 .117 1.134 
203A 3220. 1 . 2 15 1. 195 1.1 52 
203A 3221. 1. 228 1.203 1 .114 
203A 3222. 1. 231 1.209 1.185 
203A 3224 . 1.239 l.217 1.190 
203A 3225. 1.248 1.225 1.198 
203A 3226. 1 . 211 1.248 1 . 222 
1 . 00508 1.30000 101.30000 
••• WT OF RAN(,£: AR~fNT Tn tFI>. 
h IGH- CHAR 
1. 59 1 
1. 591 
1 . ~13 
1. 5&2 
1.5&1 
1 . !>89 
1 . !l89 
1 . 590 
1 . 593 
1 . !lS8 
1 . 586 
1 . 586 
1 . 583 
1 . !>8 5 
1 . !l91 
1 . !>8& 
1. 554 
1 . 563 
1.519 
1 . 578 
1 . 588 
1. 593 
1. 586 
1 . 587 
1. 585 
1.583 
1. 582 
1. 582 
1. 5H3 
1 . 585 
1. 585 
1 !> 99 
1 . 06306 13 
AVE-CHAR 
1.562 
1.562 
1 . 486 
1 . 52 10 
1. 520 
1 . 532 
1 . 548 
1 .!>41 
1 . 546 
1. 546 
1 . 552 
1.551 
1. 55 1 
1 . 551 
1 . 564 
1 . 564 
1 . 535 
1 . 543 
1 . 566 
1. 564 
1 . 511 
1 . 513 
1 . 556 
1.559 
1.551 
1. 559 
1.552 
1.552 
1.559 
1. 551 
1.552 
1 550 
.500150 
3 
4 
.00000 
.00508 
. 08415 
. 0000n. 
1. 65000 
S.50000 
••••••••• 131.40000 
-.32000 
9999.0000 
1.42400 
.46800 
15 . 00000 
166 .40000 
52 . 56000 
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LOW-CHAR 
1.516 
1.516 
1.433 
1.481 
1.481 
1.498 
1 .49 2 
1 . 504 
1.497 
1.496 
1.495 
1.492 
1.496 
1.511 
1.514 
1.516 
1.501 
1. 499 
1.554 
1.531 
1.530 
1.552 
1.506 
1. 508 
1 . 511 
1 . 516 
1 .495 
1 .495 
1.500 
1.486 
1.482 
1.461 
AHO 
1. 0 1:0 
.500 
.521 
.180 
1.110 
1.326 
1.482 
1.638 
1. 7 16 
1 . 950 
2 . 028 
2 . 107 
2 . 184 
2 . 262 
2 . 262 
2 . 340 
2 . 340 
2 . 340 
2 . 262 
2 .184 
2 .106 
2 .106 
2 . 028 
1.872 
1 . 794 
1.716 
1.560 
1.480 
1.320 
1.000 
. 780 
. 410 
AHI 
4.700 
4.710 
4.154 
4 .724 
10 . 680 
. 664 
. 648 
• 632 
4 .624 
4. 600 
4.5!>8 
4 .55" 4.560 
4 . '5 10 
4 .568 
. 564 
.560 
4 . 560 
4 . 568 
4 . 516 
4 . '5 86 
4 . 590 
4 . 592 
4 .608 
4 . 616 
4 .626 
4 .640 
4.650 
4.610 
4.690 
4 .720 
4.750 
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4. P c 204A -c 11s 
a. Cell information: (Same as Pack 201A Section V.B.l.). 
Th i pack was ested -20°C wi h a depth of di scharge of 40 percent. 
The pack failed during th second day of eclipse season 2. The results 
of this pack were reported in the August 1970 report. 
5. Pac 204B, 5-cel1s 
a . Cell informati on : (Same as Pack 20lA, Section V.B.l. 
except only th firs 8 ecli pse seasons were reporte .) 
b. Parameters: 
Depth of Discharge ( ~ ) 
Charge Control 
Charge Current (amps) 
Trickle Charge (amps) 
40 
ClM 
.20 
.025 
Discharge Current {amps} 
Temperature (OC) 
Float Current (amps) 
2.0 
-20 
.025 
c. Capaci ty Checks: (Discha rge to .50 volts any cell or to 
an average voltage of 1.00 volts per cel l, whichever occurs first.) 
Cell Cell Cell Cell Cell ah 
1 2 3 4 5 out 
Shadow 9 6. 10 
Shadow 10 4.91 
Shadow 11 . 991 .992 1.061 1.111 .841 3.66 
Shadow 12 1 .138 .454 1.144 1.139 1.109 2.55 
Postcyc1 ;ng* 4.96 4.18 5.46 5.62 4.66 
*--Pack discon inued following shadow 12 
d. Test results during Eclipse Seasons: {Figures 34 to 36}. 
(l) End 0 Discharge Voltages: The dip in the values 
shown during period 12 was due to the rise in the packs' ambient 
t emper ture (day 2156). Cell 2 was the l ow cell during this period . 
The increase is due to th reconditioning effect of the capacity check 
on day 2160 (sl ightly offset from the middle on this graph ). 
(2) End of Charge Voltages : Voltages are lower during 
peri od 12 due 0 environmen al chamber malfunction. 
(3) The pack was allowed to complete shadow 12 with a 
hig h r ambient temper ture. This wa s because the p ck was to b 
dis ontinued following this period as it was felt that all the useful 
information had been obtained . Pack was discontinued following 
shadow 12. . 
85 
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e. Performance during Sun Periods: Pack began test with an ecli pse period and completed 
11 sun periods prior to be ing di scont inued . Following i s a list ing of the high, average and low cell 
voltages at the s tar t and end of sun periods 8 through 11. 
Sun Periods 
8 9 10 11 
Vol tages** Start End Start End Start End . Start 
High 1.605(1 ) 1. 529(3 ) 1. 582{ 1) 1. 481 (3) 1.535{1 ) 1.497 (1, 2) 1.620{l ) 
Average 1.563 1. 438 1.534 1.459 1.523 1.478 1 .554 
Low 1 . 509( 5) 1 .403 (5) 1 .503 ( 4) 1. 443 (4) 1.512 (5) 1.445( 4) 1 .480 (4) 
**-- () ind icates which cel l 
f. Cell Analysis: 
(1) Cell 2 was torn down with the following observations : 
End 
1.451(1 ) 
1. 385 
1.311 (2 ) 
(a) Positive pla t es were not co i ned al ong one side and at the bottom. The uncoined sides 
were located on the negative terminal side of t he cell . 
(b) No separator deterioration . 
(c ) Very small degree of migration located only in the middle of the plate stack. 
(2) Chemi cal analysis of cell 2 is contained in Tabl e I I, Section VI. 
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I ~rl - D !S AV E- DIS LOW - CIS 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1870. 
1871 . 
1812 . 
1873 . 
1874. 
1876 . 
1877 . 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884 . 
1885. 
1886. 
1887 . 
1889 . 
1892. 
1895. 
211+5. 
2146. 
2147. 
2149. 
2152. 
2154. 
2156. 
2157. 
2158. 
2159. 
2162 . 
2163. 
2164 . 
2165. 
2166. 
2168. 
2169. 
2170. 
171. 
172. 
173. 
174. 
2175. 
2176. 
2178. 
2179. 
2180 . 
218 1 . 
2183. 
2185 : 00593 
1. 117 1. 0 59 1. 0 14 
1 . 173 1.148 1 . 131 
1 . 174 1 . 145 1 . 122 
1 . 114 1 . 153 1 . 13 
1 . \64 1. 134 1 . 11 
1 . 155 1 . 103 1 . 079 
1 . 176 1 . 151 1 . 141 
1 . 169 1 . 14 4 1.123 
1 . 165 1.139 1.1 1 1 
1 . 1~5 1 . 152 1 . 141 
1 . 175 1 . 164 1. 15 7 
1 . 163 1.1 45 1. 131 
1 . 164 1 . 150 1 . 14 1 
1 . 166 1 . 1.57 1. 151 1 . 164 1 . 154 1. 4 
1 . 163 1 . 142 1 . 12 
1 . 160 1 . 132 1. 11 5 
1 . 157 1.127 1. 112 
1 . 160 1 . 134 1 . 115 
1 . 163 1 . 138 1 . 121 
1 . 166 1. 143 1 . 28 
1 . 171 1. 156 1. 145 
1 . 173 1. 165 1 . 158 
1 . 174 1. 162 1. 148 
1 . 174 1.1 53 1.1 2 3 
1 . 116 1.164 1.15 3 
1 . 177 1.160 1.133 
1 . 182 1.170 1 . 146 
1 . 184 1.169 1.131 
1 . 192 1 . 154 1 . 085 
1. 21 2 1. 202 1 .18 3 
1 . 207 1 .197 1. 17 9 
1.207 1.197 1 . 180 
1 . 205 1.1 95 1 . 177 
1 . 203 1. 192 1 . 174 
1. 205 1.1 93 1 . 174 
1 . 150 1.127 1 . 0 68 
1 . 14~ 1.118 1 . 0 38 
1 . 148 1 .110 1 . 0 17 
1.147 1.100 1. 08 5 
1.145 1.140 1 .136 
l .r44 1.140 1. 138 
1 . 147 1.141 1 . 137 
1. 15 1 1 141 1 . 134 
1. 173 1 : 170 1 . 165 
1 . 163 1 . 162 1 . 161 
1.159 1. 154 1.1 45 
1 . 173 1.172 1 . 17 1 
1.1 90 1 .188 1 . 186 
1 . 190 1 . 189 1 . 188 
1.195 1.194 1 . 194 
1.206 1.205 1 . 204 
1.21 0 1.209 1. 208 
1 . 21 0 1 . 209 1 . 208 
1. 201 1 . 191 1 . 183 
1 . 204 1. 194 1.1 81 
1 . 207 1 . 193 1.1 82 
1 . 208 1.193 1.186 
1 . 209 1.194 1.184 
1 . 210 1.194 1.18 
1.30000 96. 40000 
hIGh- CHAR AV~-CHA 
1. 489 1. 47 1 
1.490 1.480 
1 . 494 1.487 
1. 5 11 1 . 500 
1. 5 10 1 . 508 
1 . 490 1. 487 
1. !> 40 1. 523 
1 . 508 1 . 502 
1 . 468 1.458 
1 . 472 1.47 2 
1 . ~ 4 0 1 . 512 
1. 515 1. 496 
1. 527 1. 503 
1. 531 1.500 
1. 587 1.5 14 
1. 496 1.48 1 
1. 480 1 . 461 
1.499 1 . 473 
1 . 51 ~ 1.483 
1 . 54 2 1. 486 
1 . 55 4 1.491 
1. 541 1 . 491 
1 . !>65 1 . 502 
1. 584 1. 505 
1.578 1 . 497 
1 . 570 1.48 
1 . 582 1.49 
1. 596 1.500 
1 .60 ~ 1 . 519 
1.620 1 .531 
1.454 1. 4 10 
1 . 444 1 . 4 11 
L. 472 1 . 431 
1 . 461 1.425 
1 . 45 1 1.426 
1. 41 0 1.380 
1. 37 5 1.352 
1.373 1.352 
1 . 376 1 .355 
1. 380 1.357 
1.380 1.362 
1. 3 1[ 1.305 
1. 331 1.316 
1 . 346 1 . 331 
1. 387 1.369 
1 . 399 1.378 
1 .406 1 . 376 
1. 389 1 . 365 
1.402 1 . 370 
1 . 400 1.368 
1.381 1.360 
1.378 1 . 357 
1.381 1. 359 
1.384 1.360 
1 . 374 1.352 
1 . 369 1 . 347 
1 . 364 1. 342 
1. 364 1. 342 
1. 36 4 1 . 341 
1 364 1 341 
1 . 01 400 131 . 70000 
--. OUT OF RAtltJE ARC1UMENT TO IFIX 
i 
4 
• 00000 
. 00163 
. 0508 
. 00000 •••••••••••• 
1. 65000 123 . 30000 
3 . 50000 -.90000 
9999 . 00000 
1. 28300 
. 4 1000 
15 . 00000 
167 . 00000 
33 . 00000 
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LllW - CH 
1.440 
1.465 
1.471 
1.475 
1 . 507 
1. 4Rl 
1 . 508 
1 . 495 
1 . 4 39 
1.472 
1 . 492 
1 . 480 
1.487 
1 . 486 
1 . 462 
1 . 467 
1 . 457 
1 . 455 
1.456 
1.460 
1.455 
1. 449 
1 . 447 
1 .44 2 
1.43 2 
1.405 
1.425 
1.434 
1.462 
1.480 
1 . 345 
1. 354 
1 . 355 
1 . 360 
1 . 368 
1 . 331 
1 .298 
1.306 
1.309 
1.305 
1.326 
1.286 
1.288 
1.292 
1 .324 
1.3 28 
1 . 31 8 
1 . 3 17 
1 . 314 
1 . 3 11 
1.308 
1 . 310 
1.316 
1 . 3 16 
1 . 307 
1.300 
1 . 295 
1.292 
1 . 290 
1 . 290 
H 
1.1 
1.000 
1.2UO 
1.400 
1. 550 
1. 700 
1. 800 
2 . 000 
2 . 100 
2.2 00 
2.000 
2 . 3UO 
2 .30 0 
2 . 400 
2 .4VO 
2 .500 
2 . 400 
2 .400 
2 . 200 
2 . 300 
2 . 300 
2 . 200 
2 . 200 
2 . 100 
2 . 000 
2 ~000 
1 . 900 
1.700 
1.400 
.800 
. s OO 
1 . 000 
1 . 200 
1 . 600 
1 . 900 
1 . 700 
2 . 200 
2 . 200 
2 . 300 
2 .300 
2.500 
2 .500 
2 .500 
2 .400 
1.100 
1 . 900 
2 . 300 
2 .100 
1 . 800 
l .bOO 
1.500 
1 . 500 
1. 300 
1. 300 
1. 200 
.850 
.&00 
.750 
. 700 
.640 
AH I 
.200 
1.400 
1. bOO 
1.100 
1 .fl OO 
2 . 0 0 0 
2 . 100 
2 . 100 
2 . 200 
2.200 
2 .'5 00 
2 .'500 
2 .600 
2 .600 
l . bOO 
2 . 700 
. '500 
. 200 
2 .0;00 
2 .500 
2 . 500 
2. 500 
. 0;00 
.400 
2 . 200 
2 .1 00 
2 .100 
1.900 
1.700 
1 ~IOO 
1. 200 
1.400 
L.600 
2 . 000 
2 .LOO 
1. 900 
2.100 
2 . 200 
2 . 100 
2 . 300 2 __ 400 
Z.80"!T-
2 . 500 
2.300 
2.300 
2.?O-o 
2 . 200 
1 . 900 
2 . '500 
1 . 600 
1. 400 
1.400 
1.300 
1 .. 300 
1 . 20 0 
.900 
.800 
.100 
. 6 50 
.600 
,,-. 
t_ 
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, 
.4' 0 
JR - ~ ~ie 
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6. P c 20 A 5- c 11 
ion: (Sameas Pc k 201A S ion V.B .1 .. 
b . Par m er s: 
Depth 0 Di charge (%) 
Ch r Con rol* 
harge Curren (amps) 
60 
CC 
.30 
Di scharge Curren (m ps ) 
Tempera ture (0 C) 
Float Current (amps ) 
*p k was on cou1 0met r con ro1 prior 0 shadow 11. 
3.0 
o 
. 20 
c . Capaci y Checks : (Discharge to .50 vol ts any cell or to 
n v rage voltage of 1.00 volts per cell, whi chever occurs firs .) 
C 11 Cell Cell Cell Cell ah 
1 2 3 4 5 ou t 
Sh dow 11 * 5.10 
Sh dow 12 1. 029 1.049 , .062 .855 6.60 
Shadow 13 1.01 0 1. 045 1. 047 .897 6.24 
Shadow 14 . 978 1.039 1 .051 .938 5.65 
Shadow 15 . 942 1. 038 , . 050 . 33 5.40 
Shadow 16 . 62 1. 034 1.034 . 978 5.54 
Shadow 17 .9 6 1.042 1.054 . 967 5. 20 
*--R moved for ana lysis prior to shadow 8 
d. Te t results during Eclipse Seasons: (Figures 37 to 42). 
(1) End of Discharge Voltages: The reconditioning effect 
due to the capaci y check, are very pronounced except for shadow 11. Thi 
may b du t o the fact th t this as the first shadow that th pack was 
on a const nt cur rent ch rge control, due to the fa ilure of i s coul o t r . 
(2) End of Charge Voltages: Historically, 
have shown a trend to increase in the amou nt 0 di v rgenc 
to the other; but h ve now mai nt ined som wha consta n 
the last 4 shadow per iods. 
(3) Cell 5 was removed for analysis prior to shadow . 
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e. Performance during Sun Periods: The pack began test with a sun period and has now 
completed 18 periods . Following is a l isting of the high, average and low cell voltages at the 
start and end of sun periods 11 through 18. 
Sun Periods 
11 12 13 14 
Voltages** Start End Start End Start End Start End 
High 1.530(4) 1.484(3) 1. 543(4) 1. 462 (3) 1.489(4 ) 1.447 (3) 1. 540(4) 1.5T8T4) 
Average 1.502 1.462 1.519 1.450 1.469 1.437 1.512 1.476 
Low 1.477(3 ) 1.441 (1) 1. 501 (1 ) 1. 432 (1) 1.442(1) 1.429(4 ) 1.472(1) 1.430 (1 ) 
15 16 17 18 
Voltages Start End Start End Start End Start End 
High 1. 550(4) 1.444(3) 1.514(4) 1.440(3) 1.570(4) 1.432(2) 1. 578(4) 1.439(3) 
Average 1.521 1. 422 1.487 1.433 1.532 1.407 1.529 1.429 
Low 1.487(1 ) 1.401(4) 1. 454(3) 1. 426(4) 1.484(3 ) 1.381(4) 1.487 (3) 1.421( 4) 
**--() indicates which cell 
f. Cell Analysis: Following are the photographs showing the visual analysi s of cell 5 which completed 
7 eclipse seasons. 
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This photograph ows pos t on the pper portion of the nega-
tt va tenq1 '" ~ i 't depos 1 t is located on the lower port1on of the pos 1-
t1 (Sync 5: O· C, 60%, 6 ah, GE) 
PHOTOGRAP 12 94 
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. This illustrates press di ortion of th c 11 c 
( Sy nc 5: 0 C, 60%, 6 ah. ~ 
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Blistering. separator dryness, and spot migration are 111 us trated. (Sync 5: O· C, 60S, 6 an. GE) 
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A, 'hotspot is sham on th~ separator material coresp,onding to the upper portion of the cen 
where the seDarator fol ded around the 1)1ate buss .. 
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HOTE': Cell 5 relJlOved for ana lys is pr ior to S ow 8. FIGURE 39 
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3 . 308 3 . 40 
3 . 400 
3 . 400 
3 . 400 
3 . 300 
3 . 300 
3 . 200 
3 . 200 
3 . 100 
3 . 000 
2 . 800 
2 . 600 
z . ~OO 
2 . 200 
2 . 000 
1 . 900 
1 . 800 
1 . 200 
1 . 600 
1 . 800 
2 . 000 
2 . 200 
2 .400 
2 .800 
2 .900 
3 .200 
3 .300 
· """3 .400" 
3 .5UO 
3 .50 0 
3 .60 0 
3 .600 
3 .600 
3 .500 
3 .400 
3 . 300 
3 .1 00 
3 . 000 
2 .900 
2 .800 
2 .700 
2 . 500 
2 . 400 
2 . 100 
AH I 
6 .900 
. 900 
. 0 0 li 
6 . 900 
6 . 90(1 
6 . 900 
6 . 900 
6 . 900 
6 . 900 
6 . 900 
6 . 800 · 
6 . 80(; 
6 . bOO 
6 . 80ll 
6 . 880 6 . 8 0 
6 . 800 
6 . 800 
6 . 800 
6 . 80U 
6 . 8U O 
6 .800 
6 . 800 
0 . 600 
6 . 800 
6 .900 
6 . 900 
6 . 900 
6 .900 
6 . 900 
6 .900 
6 .900 
6 .500 
6 .600 
. 800 
. 000 
. 00u 
. 90U 
6 . 900 
6 .900 
6 .900 
6 .90 0 
0.80"0 
6 . 800 
6 .800 
6 .800 
6 .800 
6 .800 
6 .800 
6 .800 
6 . 800 
0 . 800 
6 . 800 
6 . 800 
6.800 
6 . 800 
6 . 900 
0 . 900 
6 . 900 
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DATF OF RU PAC~ DA 
PJ\C1< , 205 
205 
20 ,>A 
20 
20 
20 
20 5 
205 
205 A 
205>\ 
205>\ 
205A 
20,> A 
20 50\ 
205A 
205A 
205A 
205A 
2050\ 
20 5A 
20 50\ 
2050\ 
205A 
205A 
205A 
2050\ 
205A 
205A 
205A 
205A 
205A 
2050\ 
2050\ 
205A 
20 50\ 
205A 
2050\ 
205A 
205A 
2050\ 
- - 205A 
205A 
205A 
205" 
205 A 
2050\ 
20 50\ 
205A 
2050\ 
205A 
2050\ 
20 50\ 
205A 
2-05A 
205 A 
2050\ 
205A 
205A 
~05A 
2724 . 
72 5 . 
726 . 
212 8 . 
129 . 
730 . 
733 . 
2734 . 
2735 . 
737 . 
73 8 . 
2739 . 
O. 
2 . 
2743. 
2746 . 
2747 . 
2749 . 
2750 . 
2752 . 
753 . 
754 . 
2756 . 
2757 . 
2758 . 
2759 . 
2760 . 
2762. 
2764. 
2765 . 
3003~ 
3004 . 
3005 . 
3006 . 
3007 . 
3009. 
3010 . 
3011 . 
3014 . 
3016 . 
3017 . 
3019 . 
3020. 
3021. 
3022 . 
3024 . 
3025 . 
3026 . 
3027 . 
3029 . 
3030 . 
303 1 . 
3032 . 
3033 . 
3035 . 
3036 . 
3037 . 
3038 . 
15 0 8/2117 
~ t: "H- C 15 
s· ~OOw = 
1 • .13 
1. 2 17 
1 . 19~ 
1 .1 90 
1 . 161 
1 . 1-'9 
1 . 174 
1 . 17 3 
1 . 17l 
1 . 10S 
1 . 170 
1 . 166 
1 . 1 
1 . 1 
1 . 163 
1 . HI 1 
1 . 181 
1.1 !!3 
1.183 
1 . 188 
1 . 189 
1 . 187 
1 . 197 
1.199 
1 .200 
1.202 
1 .205 
1.2 19 
1 . 238 
1 .252 
1 . 239 
1 . 227 
1 . 215 
1 . 207 
1 . 196 
1 .19 1 
1,, 187 
1 .183 
1 . 184 
lr185 
1 .176 
1 .172 
1 .167 
1 .173 
1 .1 6 1 
1 .2 11 
1 . 2{'5 
1 .1 0 
1 . W8 
1 .177 
1 .189 
1 .1117 
1 .19 1 
1 .19 
1 .19 
1.200 
1.20 1 
1.200 
A"E- OI 
15 16 17 
1 . 22 
1 . 206 
1.181 
1.176 
1. 168 
1 . 165 
1 .157 
1 .156 
1.153 
1.147 
1 . 149 
1 .143 
1 .146 
1.1 41 
1.137 
1 .163 
1. 164 
1 . 166 
1 .166 
1 .172 
1 . 174 
1 . 171 
1 . 182 
1 .184 
1.186 
1 .188 
1 .191 
1 . 206 
1.227 
1 .241 
1 . 231 
1 . 218 
1 . 205 
1 .196 
1 .1 85 
1 .179 
1 .176 
1 .172 
1.174 
1.174 
1.168 
1 .160 
1 .1 54 
1 .1 58 
1 .1 50 
1 .198 
1 .192 
1.178 
1.175 
1.164 
1.178 
1~175 
1.179 
1.182 
1.188 
1.190 
1.191 
1 .187 
l ow- DIS 
1 . 201 
1 . 1ti4 
1 . 156 
1 . 157 
1 . 148 
1 . 14 2 
1 . 12 5 
1 .1 22 
1 . 116 
1 . 10 4 
1 .107 
1 . 096 
1 .10 1 
1.091 
1 . 082 
1 . 13 0 
1 .130 
1 .133 
1 . 133 
1 . 141 
1 . 144 
1 . 14 1 
1.155 
1 .1 58 
1.160 
1 .162 
1 .166 
1.183 
1.206 
1 . 223 
1 . 22 2 
1 . 2 10 
1 .197 
1.188 
1. 178 
1 .17 2 
1 . 170 
1 . 163 
1 . 161 
1. 159 
1 .152 
1 .138 
1.1 29 
1.132 
1. 118 
1 . 182 
1 . 175 
1 . 157 
1 . 152 
1. 139 
1.158 
1.152 
1 . 157 
1 . 160 
1. 167 
1 .17 0 
1 .172 
1 .1 
h IC.II - tHA 
1. 44 
1 . 44 
1 . 48 1 
1.53 
1.~3 
1 . ~50 
1 . 583 
1 . ~89 
1. 590 
1 . '>98 
1 . 597 
1 . ~99 
1 . 600 
1 . 600 
1 . 601 
1 . ~89 
1.591 
1 . 590 
1.588 
1.57 5 
1 . 585 
1 . 592 
1 . 585 
1 .. ~ 8 6 
1.58 4 
1.595 
1. 589 
1 .586 
1 . 580 
1 .583 
1 .458 
1.466 
1 .474 
1 . 546 
1 .524 
1.537 
1.537 
1 . 584 
1.600 
1 .596-
1 .608 
1 .603 
1.540 
1 . !)16 
1.516 
1.601 
1.563 
1 . 60 5 
1 . 590 
1 . 595 
1 .597 
1.611 
1 .60 8 
~ .598 
1.60 1 
1 .'>97 
1 . 59!! 
1 . 59 8 
AVE-CHAR 
1.4 3 
1 . 433 
1 . 462 
1 . 503 
1 . 526 
1 . 527 
1 . 540 
1 .~ 3 8 
1 . 539 
1 . 541 
1.544 
1 .546 
1.54 6 
1 .54 6 
1 .543 
1 .543 
1 .544 
1 . 5 43 
1.541 
1 .536 
1 . 553 
1 . 543 
1 .54 2 
1 .~43 
1.543 
1.549 
1 .541 
1 .54~ 
1 .542 
1 .543 
1 .450 
1 . 4 56 
1 .46 1 
1 .5 17 
1 .485 
1 .51 0 
1.511 
1.532 
1.539 
1 .559 
1.563 
1.561 
1.519 
1.495 
1 .495 
1 .562 
1 .53 2 
1 .548 
1.556 
1 .558 
1.558 
1.567 
1.548 
1.556 
1 .559 
1.556 
1.557 
1 .561 
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l OW-CHAR 
1.419 
1.420 
1.434 
1 .476 
1. 5 16 
1 . 506 
1 . 498 
1.492 
1.494 
1 . 495 
1 . 4'18 
1 . 500 
1 . 501 
1.50 2 
1 .498 
1 . 499 
1. 498 
1. 498 
1. 498 
1 .496 
1 .49 7 
1 .498 
1.499 
1.502 
1.502 
1.504 
1.504 
1.510 
1.510 
1 .51 0 
1.442 
1 . 4 46 
1 .449 
1 .49 1 
1 .465 
1.491 
1 . 491 
1 .490 
1.492 
1 .507 
1.509 
1.510 
1.487 
1.468 
1.468 
1 .5 17 
1.498 
1.502 
1.510 
1.515 
1.5 14 
1.5 19 
1.506 
1 .512 
1.513 -
1 .51 7 
1.516 
1.5 15 
AHlJ 
.770 
1 . 23 2 
1 . 60 1 
2 . 091 
2 . 3J7 
2 .400 
2 . 89 2 
2 . 953 
30075 
3 . 321 
3 . 321 
3 .444 
3 .445 
3 . 569 
3 . 69 1 
3.691 
3 . 569 
3 .44 4 
3 .44 5 
3 . 32 1 
3 . 198 ] . 075 
2 . 829 
2 .699 
2 .583 
2 .461 
2 .337 
1.845 
1 . 227 
.740 
. t130 
1 . 230 
1 .600 
1 . 850 
2 .120 
2 . 460 
2 . 580 
2 .710 
3 .080 
3 .340 
3 .340 
3 .420 
3.58 0 
3 .570 
3 .60 0 
3 .600 
3 .600 
3 .570 
3 .570 
3 .540 
3.320 
3 . 320 
3 . 200 
3 . U70 
2 .70 0 
2.400 
2 . 280 
2 .04 0 
AHI 
b.60 2 
0.560 
6.53" 
6 .490 
0.470 
6 .46 4 
6 .41 0 
6 .400 
6.~ 24 
0 .~ 81 
6 .363 
6 .340 
6.~ OV 
6 .286 
6 .770 
6 . 270 
6 .;>8 1 
6.;>90 
6.322 
6.430 
6 . 420 
6 .4 59 
6 .4 53 
6 .57 1 
6 .590 
6 . 603 
6 .630 
6 .658 
6 .700 
6 .820 
7 .130 
7 . 08e. 
7 . 0 4 0 
7 . 020 
7 . 000 
7 . 000 
6 . 980 
6.940 
6.900 
6.870 
6.880 
6.860 
6.85 0 
6.850 
6 .840 
6.840 
6.840 
6.850 
6.850 
6.870 
6.870 
6.870 
6.899 
6.900 
6.9 20 
6.930 
6.950 
6 .960 
c-' 
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9Ul Of ,~~ 
2051. 3041. 
l05A )04 2 . 
20SA 31 85. 
205" 31 66 . 
2051. 318 8 . 
2051. 3189. 
2051. 3191. 
2051. 31 92 . 
2051. 31 94 . 
2051. 319 5 . 
205" 3196 . 
2051. 3198. 
205A 3199. 
205A 3200. 
2051. 3202. 
205" 3204. 
2051. 3206. 
2051. 3207. 
2051. 3208 . 
20SA 3209. 
2051. 3210. 
2051. 3211. 
2051. 3213. 
15H?~M~6 A\/E-DI5 LOW-DIS 1.2~7 1.2 8 1.201 
\.229 1.221 1.205 
1.22 5 1.215 1.193 
1.216 1 . 201 1.188 
1.200 1.189 1.171 
1.193 1.182 1.163 
1.1 ' 5 J .1 74 1 .L ~ 5 
t . 180 1 .168 1.146 
J.177 1 .162 1.137 
1.174 1.160 1.135 
1.170 1.155 1.130 
1.168 1.152 1.128 
1.170 1.155 1.124 
1. 170 1 . 153 1 . 119 
1. 15R 1 . 131 1. 07 
1.1 55 1. 123 1 . 05 
1.186 1 . 168 1 . 11,1 
1.180 1.162 1. 131, 
1.183 1.168 1.140 
1.180 1.163 1.131, 
1.179 1.162 1.134 
1.178 1.159 1.13 1 
1.181 1.165 1.138 
1.185 1.170 1.t45 
1.188 1.173 1.149 
1.191 1.177 1.1 53 
1.196 1.183 1.161 
1.210 1.194 1.180 
1.220 1.210 1 .192 
1.228 1.215 1.198 
1.232 1.222 1. 203 
2051. 3211,. 
205" 321 5. 
l05A 3216. 
~05A 32 18. ~05A 3220. 
205A 32 21. 
205A 3222-. 
2051. 3225. 
20SA 3226. 
1 . 00508 
1.249 1.240 1.223 
1.3000~ 100.60000 
hJGH-tHA 
1.598 
1. 599 
1.1,81 
1 . 50~ 
1 . ~14 
1 . ~37 
1 . ~53 
1. 580 
1.~85 
1. 592 
1. 596 
1. 589 
1.596 
1. 573 
1. 57 
1 . ~9 
1.59 
1.591 
1. 588 
1.601 
1.604 
1 .606 
1 . 597 
1.600 
1.601 
1. 605 
1 . 601 
1.585 
1.590 
1.599 
1.604 
1 556 1.0560~ 130 . 
AilE-CHAR 
1.561 
1. 553 
1.451 
1.48 2 
1. 496 
1. 51 
1. 53 
1 . 5~2 
1. 557 
1. 555 
1.552 
1.537 
1. 537 
1. 5 27 
1 . 543 
1 . 5 ~ 2 
1. 51,8 
1. 544 
1.!"42 
1.556 
1.560 
1.560 
1. 561 
1.555 
1.557 
1.560 
1. 559 
1.549 
1.549 
1.547 
1.552 
1.524 
OOuO 
••• OUT OF R.ANGE ARGUMENT Ttl I F1 X 
2 
3 
4 
. 00000 
00508 
.1 271 2 
.0000"'. 
1 .6500" 
8.0000" 
••••••••• 136.90000 
2 .20000 
9999.00000 
1.41900 
.72000 
15 . 00000 
166.10000 
77.70000 
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LO'A-CHAR 
1.515 
1.515 
1.430 
1.459 
·1.48 3 
1. 500 
L. 52 1 
1.524 
1.520 
1.515 
1.510 
1.493 
1.493 
1 .490 
1 . 510 
1.508 
1.507 
1 . 504 
1.500 
1 .51 
1. 51 
1.511 
1.51 5 
1. 513 
1.515 
1. 5 16 
1.520 
1.530 
1.520 
1.503 
1.506 
1.494 
AH8 1.2 0 
.720 
.831 
1. 230 
1. 846 
2 . 091 
2 .4bO 
2 . 584 
2 . 830 
2 . 9~2 
3 . 073 
3 . 322 
3 . 354 
3 . 445 
. 5b8 
. 6'11 
3 . 690 
3 . 69 1 
3 . 56 7 
3 . 567 3 .444 
3.444 
3 . 321 
3.199 
3.077 
2 .952 
2.708 
2.460 
2 .330 
2.090 
. 230 
.740 
AHI 
7 .020 
7 .130 
7 . 096 
7 . 10 
7 . 02 
6 . 997 
6 0 966 
b . q52 
b . Q30 
6 .Q14 
6 .QOl 
6 .878 
6 . R70 
b . R60 
b o A57 
b . AS9 
b . A44 
6.847 
1, . 858 
6 0 A55 
6. ~-;d 
6.893 
6 . 11 90 
6 .1:89 
6.919 
6. 9 46 
6. 942 
6.960 
7. 140 
7. 19\) 
7. l 10 
7. 770 
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7. Pack 20 A, 5-cel1 s 
a. Cell information: (Same as Pack 20lA, Section V .B.l.). 
b. Parameter s: 
Depth of Discharge ( ) 
Charge Control* 
Charge Cur ent (amps) 
80 
CC 
.40 
Discharge Current (amps) 
Temperature (OC) 
Float Current (amps) 
4.0 
o 
.40 
*--Pa ck was on coulome er con rol prior to capacity check of shadow 11. 
c. Capacity Checks: (Di scha rge to .50 volts any cell or to 
an average vol tage of 1.00 volts per cell, whi chever occurs first . ) 
Cell Cell Cell Cell Cell ah 
1 2 3 4 5 out 
Shadow 11 ** *** 7.00 
Shadow 12 .783 1. 100 1.119 5.74 
Shadow 13 .732 1 .091 1.11 2 5.64 
Shadow 14 .783 1.045 1.01 5 4.73 
Shadow 15 .823 1.074 1.034 4.90 
Shadow 16 . 699 1 .138 1.140' 5.23 
Shadow 17 .739 1 .128 1.124 4.80 
**--Failed, low end of discharge voltage during st.adow 4 (day 1127). 
***--Failed, shorted during shadow 11 (day 1850) prior to capacity check. 
d. Test results during Eclipse Seasons: (Figures 43 to 48). 
(1) End of Discharge Voltages: low values shown at the 
beginning of shadow 11 are caused by cell 5, which shorted out on day 1850. 
Th effect of the capacity checks are not as pronounced as those of the 
other packs (203A and 205A) at O°C. Cell 1 was the low cellon discharge 
during shadow 17. 
(2) End of Charge Voltages: There is a wide divergence 
in the voltages as was evident in the other packs at O°C. 
(3) Cell 4 failed, low end of discharge voltage, during 
shadow 4. 
111 
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e. Performance during Sun Periods: The pack began test with a sun period and has now compl ete 
18 periods. Following is a listing of the high, average and low cell voltages at the start and end of sun 
periods 11 through 18. 
Sun Periods 
11 12 13 1.4 
V01tages**** Start End Start End Start End Start End 
High 1..51 7(3 ) 1.485(1 ) 1.516(3 ) 1.472(2 ) 1.493(1 ) 1.470(2) 1 .520(1) 1.478 (1) 
Average 1.478 1. 448 1.495 1.450 1.463 1.451 1.491 1.418 
low 1. 443( 2) '1.395(3) 1.477(2 ) 1. 402( 3) 1.429(3) 1.419(3 ) 1.470(3) 1. 383 (2) 
15 16 17 . 18 
Vo 1t.ages Start End Start End Start End Start End 
High 1. 510(1) 1.436(2) .1. 530(2) 1.429(2) 1. 535( 1) 1.411 (2) 1. 528 ( 1, 3) 1.441(2) 
Average 1.478 1.411 1.513 1.417 1.502 1.395 1.507 1.430 
low 1. 431( 3) 1.389(3) 1. 480 (3) 1. 402(3 ) 1.472 (3) 1. 380( 3) 1. 466( 2) 1.416(1) 
****--indicates whi ch cell 
f. Cell Analysi s : 
(1) Photographs showing the visual analysis of cell 4 were shown in the earlier 1973 report. 
(2) Cell 5 was not removed from the pack because doing so would distrub the other cell s . 
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~E~I~~ END DIS~HAR~E VOLTAGE 
• .Vt rNC 0 S~HAP GE VOLTAGt 
SYNCH~vNOU5 ORBIT SHADOw PLOT 
DEPTH DI~CHAAGF 80 WQEC/C 77-134 
TEMPER AT URE go 
• ~O~ END OISt~ARuE VOLTAGE 
PACIf; = 206A 
AMPER E RATE 6 
SERIAL 6-6.6-9.11-15. 11 - 31.11_39 
GENERAL ELECTRI C CELLS 
SCAL t::l 
V::>LT 
1.2~ O 
SHADOlo/-ll '~;I SHADO
_-1 2 SHADOW-13 
SHAOOW-14 
--------
--------
--------
----'---1-------------.,. ----------------1---.-----------------------_---1---_____ -----
-------..:-_-_____ _ 
1 
1 . 
1 
-. 
-.... 
1.1 86 
- ., 
-. 
1.123 - .. , 
1.059 -
.996 -
.932 -
.869 -
.805 -
.142 -
.678 .. 
.614 
.551 -
•• 
• 
• 
• 
• 
" 
• 
•• 
•••• 
• 
•• 
••• 
.. 
.. 
.1 1 
1 
••• ·.1 1 
I 
• • 1. 
• ••• 1. •
 •• 1 
• 
•• 
• 
••• 
•••• ' •• 1 
1 • •••• ~. 1 
..J ,... . I'. . . ••••• .1. . . . .1 
~ .. " 1 •••• ,.
......
 
1 •••• •••• I
 • •• 
• ••• • 
• 
• • 
• 
• 
• 
• •• 
. " 
• 
. .. 
• 
. . 
" 1 • •• • ••• 
1 • ........... 1
 ••• 
1 ••••
 1. • • ••••
 1 •••• 
I . . . 
1 • ••• 
1. • • 
1 •• ••• 
1. ••• 
1 " •• 
1.. ., 1 ..
. 
•• 1 • 
1 ..., "'" 1
 ••• 1 
•• 
1 .,. • 
1 "" ••• 
l •• 
1 • 
1 • .
1. 
1 1
 1 
••• 
• •• it • 
• 
• • 
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NOTE: (1) Cell 4 failed during Shadow 4. 
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4 . 7 25 
4 . 51 4 
4 . 490 
4 . 3 91 
4 . 2 36 
4 . 0 113 
3 . 909 
3 .750 
3 .576 
3 .4 21 
3 .1 12 
2 .17 0 
2 .450 
.98 9 
.960 
1 . 640 
2 . 130 
2 .80 0 
3 . 280 
3 .430 
3 .600 
4 .1 00 
4 .300 
4 .430 
4 .430 
4 .600 
4 .160 
4 . 150 
4 . 900 
4 . 900 
4 . 800 
4 . 760 
4 . 150 
4 . 110 
4 . 420 
4 . 400 
4 . 090 
3 . 910 
3 . 760 
3 .590 
3 . 450 
3 . 21 0 
~Hl 
9 .')0 0 
9.450 
9.400 
9 . 300 
. 300 
. 300 
. 700 
. 200 
. 170 
9 . 160 
9 .1 ,,0 
9 .1 30 
9 .1 20 
9 .1 10 
9 . 100 
. 090 
.1 00 
. 1lO 
9 . 120 
9 . 140 
9 . 160 
. 180 
. 700 
. 300 
9 . 300 
9 . 300 
9 . 400 
9 . 450 
9 . ')00 
9 . 500 
9 . ')00 
. 450 
. 390 
9 . 330 
9 . 780 
9 . 2 60 
9 . 760 
. 200 
. 180 
9 . 170 
9 . 160 
9 . 140 
9 . 140 
9 . 130 
9 . 120 
9 . 140 
9 . 150 
. 180 
.110 
. 180 
. 180 
9 . 190 
9 . 220 
9 . 250 
9 . 760 
9 . 780 
9 . 190 
9 . 330 
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: 01186 
. 00000 
. 0 0 5113 
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- v IS 
1. 20 
1. 2 1 
1 . 19 
1 . 183 
1 . 173 
1. 165 
1.1 61 
1 . 1~4 
1. 1!>1 
1 . 1 ~0 
1. 148 
1. 141 
1 . 13 
1 . 13 
1 . 135 
1 . 134 
1. 101 
1 . 10 
1 . 10 
1 . 13 
1 . 132 
1 . 128 
1. 14 0 
1 . 141 
1 . 160 
1 . 16 
1 . 16 
1 . 191 
. 202 
. 201 
1. 21 0 
1. 2 
1. 
AV E- DIS 
1. 140 
1.151 
1. 114 
1 . 139 
1 . 11 
1 . 10 
1 . 0 99 
1 . 090 
1 . 08 4 
1 . 063 
1 . 013 
1 . 011 
1 . 0 52 
1 . 0 4 3 
1 . 032 
1 . 021 
. '175 
. 95 1 
. 941 
. 999 
.918 
. 912 
1 . 0 10 
1 . 0 2 
1 . 0 5 
1 . 01 
1 . 088 
1. 12'1 
1 . 11 
1.l 3 
1 . 154 
1 . 19 2 
00'1 5 
A T Tn I 
. 0000"* 
1 . 650':>" 
10 . 5000" 
. 00000 
1 . 3A300 
. 96000 
1 
1~ . 0000 
161 . 10000 
100 . 60 UOO 
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1.461 
1 . 4 96 
1 . 3 83 
1 . 4 62 
1 . 449 
1 . 456 
1 . 4 69 
1 . 415 
1 . 411 
1 . ~02 
1 . 502 
1 . 50 1 
1 . 502 
1 . 502 
1. 51l) 
1 . ~1 0 
1 . 508 
1. 508 
1 . 50 1. 4 ,) 
1 . 511 
1. 506 
1. 533 
1 . 525 
1. 531 
1. 529 
1 . 5 50 
1 . 593 
1 . 5 1 0 
1 . 5 32 
1 . ~47 
1.519 
HI 
. ~50 
. <;00 
. 311l 
9 . 33v 
9 . 'H 
'J . 7 6 
8 . 99 4 
1i . 941 
8 . 966 
0 . 910 0 
&. 9 2 6 
8 . 900 
8 . 900 
8 . 900 
. 900 
. 060 
. 0 86 
. 106 
.1 01 
9 .1 03 
9 . 100 
9 . 108 
9 . 1 60 
. 303 
. 371 
. '\9 9 
. 41 1.1 
. ,>30 
9.560 
9.500 
9 . ')00 
9 .41 0 
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206A 
206A 
206A 
206 A 
206A 
206A 
206A 
206 A 
206A 
206A 
206 A j06A 06A 2g~: 
206A 
206A 
20c,A 
206A 
206A 
206A 
206A 286A 2 6A 20e,A 
206A 
206A 
206A ~g:~ jOt A 06A 06A 
106A S6A 0:: 
206A 
206 A 
206A 
206A 
206A 
206A 
206A 206A 
206A 
206A 
20l>A 
206A 
206A 
206A 
206" 206A 
~Cl6" 20~A 
206A 
206A 
206 A 
2 0~ A 
DAV 
_ObI. 
2236. 
223 7 . 
2238 . 
2239 . 
2240. 
2242. 
243. 
245. 
247. 
248. 
249. 
2250. 
251. 
253 . 
254. 
257. 
2259. 
2261. 
2262. 
2263. 
~264. 
2265. 
226b. 
22b7. 
2268. 
2269. 
227 1 . 
2272. 
2274. 
227b. 
2528. 
2529. 
~ 530. 532. 534. 
2535. 
253b. 
2537. 
2538. 
2540. 
2542. 
2543. 
25410. 
2545. 
2546. 
25,48. 
2549. 
2550. 
2552. 
2553. 
2556. 
2557. 
2558. 
559. 
560. 
2561. 
2562. 
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HIGH-DIS 
1.199 
1.204 
1 . 194 
1 .180 
1.172 
1 . 167 
1. 160 
1 . 15 
1 . 15 
1 . 151 
1 .150 
1 .148 
1 . 148 
1 .151 
1 .14 
1 . 1t, 
1 .1 61 
1 .1 
1.1 
1 .1b7 
1 .184 
1 .1110 
1 .181 
1 .1.8 
1 .18 
1 . 18 
1 .18 
1 . 191 
1.19 
1.19 
1 .19 
1 .17 
1 .163 
1 .158 
1.156 
1 .153 
1§14 
1 .14 
1 . 14 
1 .13 
1. 13 
1 .13 
1 .12 
I:H8 
1.105 
1.133 1.14 
1.13 
1 .143 
1 .15 2 
1.169 1.17-
1 . 17 
1 .17 
1 .182 
1 .185 
1.1 87 
1 .1 
AVi-OIS 
.140 • 76 
1. 69 
1 . 153 
1.137 
1 .lZ2 
1 . 107 
1 . 103 
1 . 092 
1 . 083 
1 .080 
1 . 0 75 
1 .075 
1.076 
1 . 069 
1 . 058 
1 . 0 
1 0 
1:066 
1. 086 
1 .103 
1.101 
1.185 1.1 9 
1 .112 
1 .117 
1.119 
1.127 
1 .139 
1.140 
1.14 1 
1 . 136 
1 118 
1;11 0 
1:18' l.oe 
1 .08 
1 .076 
1 . 0b9 
1 . 062 
1.049 
1.051 
1•043 .035 1.024 
1.022 
1 .052 
1 .034 
1 .051 
1.068 
1.087 
1.093 
1 .1 01 
1 .106 
1. III 
1.116 
1.121 
1.136 
:97 
. 98 
.911 6 
1. 005 
1 . 025 
1 . 026 
1.02 
1 . 05 
1. 03 
1. 019 
1.012 
1.009 
.970 
9 
VE-CHA 
1. 524 
1 .491 
1 .491 
1
1
. 503 
. 513 
1 . 525 
1 . 526 
1 . 527 
1 . 52 1 
1 . 519 
1 . 515 
1 . 5 16 
1 . 525 
1 . SOlo 
1 . 52 
1 . 50 
1 . ~13 
1.527 
1. 522 
1.530 
1.524 
1 . 5 15 
1.514 
1. 515 
1.513 
1.513 
1.512 
1.512 
1 .485 
1.488 
1 .487 
1 .482 
1.487 
1 .482 
1.493 
1.493 
1.506 
1.503 
1 . 502 
1.497 
1. 5 15 
1.538 
1.550 
1.543 
1.549 
1.546 
1 .543 
. 541 
. ~44 
1 . 5 48 
1.548 
1.531 
1.539 
1.534 
1.545 
1.535 
1 .534 
1 . 5~5 
1. 5 . !> 
122 
LOW-CIIAR 
1.458 
1.437 
1.438 
1 . 438 
1.438 
1 .443 
1 .440 
1 .4 53 
1 .44 2 
1 . "43 
1
1 .433 
.442 
1 .464 
1.449 
1.46 
1 .44 
1.461 
1.457 
1 .455 
1 .48 
1 .47 
1.455 
1.442 
1.441 
1.438 
1.440 
1 .429 
1.425 
1.'+28 
1.438 
1.431 
1.387 
1 .395 
1.412 
1.440 
1.440 
1.453 
1.448 
1.442 
1.449 
1.460 
1.470 
1.484 
11.486 .490 
1.495 
1.493 
1.491 
1.494 
1.502 
1.511 
1.489 
1.495 
1 .491 
1.503 
1.497 
1.497 
1.~OO 
1.507 
AHO 
.400 
.000 
.200 
2 .400 
2 .700 
3 . 000 
3 .400 
3.500 
3.900 
4.200 
4 .300 
4.400 
4 . 500 
4 . 500 
. 600 
. 800 
4 . 100 
4.600 
4.500 
4 .300 
4 .300 
4.200 
4.0~8 3 .11 
3 .1 0 
3 .500 
3 .400 
3 . 000 
2 .700 
2.500 
2.300 
1.600 
2.100 
2.500 
2.900 
2 .900 
3.200 
3.700 
3 .900 
4 . ,\00 
4. ~00 
4 .,,00 
4.!l00 
4.70·U 
4.800 
4.800 
4.900 
4.700 
4.700 
4.500 
4.300 
4.100 
3 .900 
3 .800 
3 .500 
3.400 
3.200 
3 .1 00 
2 .1 00 
AHI 
.600 
.200 
.200 
. 200 
.1 00 
.100 
.300 
.400 
. 200 
.200 
9.400 
9 .300 
9 .200 
.200 
.101) 
.100 
. 000 
.000 
9.100 
9.000 
.100 
.000 9.288 9.0 
9.100 
9 .100 
9.100 
9 .100 
9.100 
9.100 
9.000 
9.300 
9.300 
9.300 
9.200 
9.200 
9.200 
9 .200 
9 .200 
9 .100 
.100 
.100 
9.000 
9.000 
9.000 
9.000 
9.000 
9.100 
9.100 
9.100 
9 .100 
9.200 
9.200 
9.200 
9.300 
9.300 
.300 
.400 
9 ... 00 
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C. Gf 12.0 ah (Prototype-ATS F & G) 
1. Pack 207 A 5-cells 
a. Cell informa ion: 
WQEC/C 77 - 134 
(1) The cells w re purchased, and provided for test by 
NASA, GS C for the purpose of gathering performance information concernin 
sealed nickel-cadmium cells with auxiliary elect odes in synchronous orbi 
The cells were placed on test to demonstrate the f easibility of using 
this type of cell design for the ATS F & G satellite in synchronous 
orbit. These cells began test on 22 March 1969 . The cells were ident ' fi d 
with the manufacturers cata log numbers 42BOl2AB09 (auxiliary e~ectrod 
t ype) and 42B012AB10. Acceptance test results and detailed cell descri 
are contained in the NAD Crane QE/C 69- 553 Qf 15 July 1969. The r sul 
of the first four eclipse seasons w re reported in t he NAD Crane Repor 
QE/C 71 -183 of 10 June 1971. Cell 1 was fitted wi th a pressure trans uc r 
prior to testing . 
(2) On uncycled cell was· sent to GSFC for analysis and 
the results are contained in Table III, Section VI. 
b. Parameters: 
Dep h of Discharge (%) 60 
Charge Control AE 
Charge Current (amps) 1. 5 
Discharge Current (amps) 6.0 
Temperature (OC) 0 
Float/Trickle Current (amps)* .15 
Auxiliary Electrode ** 
Resistance (ohms) 300 
Tri p Vol tage (mv) 150 
*--Reduced to .15 amps, from .20 amps, during sun period 10 . 
**--Cells 1, 4 and 5. 
c . Capacity checks : (Discharge to .50 volts any cell) 
Cell Cell Cell Cell Cell 
1 2 3 4 5 
Shadow 5 (Figure 49) .579 .951 .853 .670 :497 
Shadow 6 (Figure 50) .691 . 91 9 .877 .493 .561 
Shadow 7 (Figure 51) .905 .942 .940 .435 .439 
Shadow 8 (Figure 52) .914 .959 .965 .580 .540 
Shadow 9 -.20 1.160 1.164 1.100 1.110 
Shadow 10 (Figure 53) .207 1.176 1.177 1 .160 1.1 62 
Shadow 11 *** .842 .770 .557 .441 
Shadow 12 (Figure 54~ .960 .947 .540 .411 
Shadow 13 (Figure 55 .952 .885 .465 .390 
Shadow 14 (Figure 56) .981 .948 .468 .410 
***--Cel1 1 leaking, removed prior to shadow 11. 
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16:'"72 
16 . 4 
16.2 
16.31 
11.4 
4.1 3 
15.62 
14.3 
14.3 
13.18 
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d. Test r sults during Eclipse Seasons: (Figures 57 to 64) 
(1) Erratic data. shown during shadow periods 9 and 10. is 
du to the "drying out" of cell 1. Its pressure transducer assembly s 
bumped, during the sun period prior to shadow 9, which caused the ld t 
h base of the fill tube to break. As a result of this, the cell exhibited 
low EOD voltages, unreliable pressure readings and high auxiliary electrod 
voi io~~~ t h b inni g of ch rge, which did not allow the pack to ge 
properly r Cirti :-:,; e ti . Thi s cell was removed from the pack prior to the 
t art of shadow period i1. 
(2) Average End of Discharge Voltages: The recond;~~oning 
ct, due to the capacity checks, are still in evidence as t~~ verag 
vol t 9 increased by 18 millivol ts the day fol lowing the c~~acity check 
uri ng shado~ period 14 . 
(3) Average Cell Voltage at Trip dnd End of Charge: The 
av ra ges a trip were lower than those at the ~nd of charge, prior to 
eri d 11. During period 11, and the fo11r«ing periods, this was completely 
reversed. Also, the trip and end of ch8:--ge voltages have increased each 
uccessive period. The trickle char9~ current was reduced from .2 to .15 
ampere during shadow 11 in an efforc.: to reduce the end-of-charge vol tages. 
The t rip voltages at the beginni~q of each shadow period are high, due 
to he auxiliary electrodes, d~ring the sun periods, appearing to become 
"desensitized" to the oxygen produced during charge. The electrodes 
be om "sensitized" agai n after 2 to 7 days into the period. Duri ng the 
period that the auxi 1; ry electrodes are not functioning properly, the cells 
are p1 ced on tr ic kle charge when the r voltages reach 1.70 volts on the 
high charge rate. 
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e. Performance during Sun Periods: The pack began test with a shadow period and has n :~ 
completed 14 sun periods . Pressures , cell 1, were less than 12 psia prior to period 8 when its pre.;sure 
assembly began lea king. The trickle current was reduced from .20 to .15 amperes, during period 10, in an 
effort to reduce the high cell voltages. Following is a listing of the high, average and low cell ~)ltages 
at the start and end of sun periods 5 through 14. 
SUN PERI ODS 
r' -, 
. " 
.. I 
5 6 7 
Vo 1 tages**** Start End Start End Start End Start 
High 1.524{5) 1.532(4) 1.518(4) 1. 538 ( 4) 1.515(4) 1.547(4) 1. 520( 4) 
Average 1.503 1.536 1.495 1.532 1. 491 1.525 1 . 506 
Low 1. 453 (1) 1. 475( 1) 1. 450 (1 ) 1. 472 (1) 1.437 (1) 1. 467 (1) 1.477(1) 
9 10 11 
Voltages Star t End Start End Start End Start 
High 1.568(4) 1. 584( 4,5) 1. 580( 5) 1.616(4) 1. 599(4) 1.626(4) 1.604(4 ) 
Average 1. 525 1.533 1.531 1.573 1.579 1.579 1.579 
Low 1 .444(1 ) 1.440( 1) 1.429 (1) 1.532(3) 1. 560 (2) 1. 540( 2) 1.555(2 ) 
13 14 
Voltages Start End Start End 
High 1.613(3) 1. 624 ( 4) 1.579(4) 1.642 (4) 
Average 1.605 1.525 1.564 1.593 
Low 1.589(5) 1.422(3 ) 1. 555 (2) 1. 485 (3) 
****--() Indicates which cell . 
f. Cell Analysis: Cell 1 was sent to GSFC for analysis and the result :.; are contained in 
Table III, Sect ion VI. The following photograph shows the condition of the plates and separator of 
Cell 1 as it was opened at GSFC. 
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This photograph shows the condition 
of the plates and separator of Cell 2, 
Pack 207A, SIN AB9-04. which completed 
10 eclipse seasons. 
PHOTOGRAPH 18 
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,. Hc\.bHCSf~L 
• kVt.RAtE 
PA~l.aU~BfiRbSiOl~ ~ycrl ~~Bli I~ 150. 
DISCHARGE RATE IS 6.0 
.10 1.3f 2.51 4.36 5.55 6.15 8.33 9.53 1 0 . 1~ 11 . 91 13.1 0 I It.29 15.,,1 16.51 
. 19 .98 3.1' 4.96 6.15 7.31t 8.93 10.1 2 1_ . 32 12 .51 13.10 14.88 16.04 16.12 
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I. 20. 32 . 50. 62. 74. 90. 02. 114. 26 . 131. 50. 62. 70. 
TIME IN MINUTES CELLS INCLUOED VI V2 V3 V4 V5 
FJ~E 49 
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1 . 13 
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1.0 
1.0 
1. 01 
. 01 
. 18 
. 15 
. 72 
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.61 
.58 
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. 52 
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• lrb 
. 43 
. 4 0 
. 31 
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. 3 1 
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. 22 
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• 1 
. 1 
. 1 1 
. 08 
. 05 
. 0 
. 10 1 . 4 u 2 . 61 i . ~ 2 5 . 0 3 b. 2 ~ 1.~5 
. 80 2 . 01 3 . 2 7 4.43 ~ .64 b .~ 5 8 . 0 
3~ . 
5 b . 
10 . 07 11 . 28 12 . 48 13 . b9 15 . 2 5 l b . 
. 47 10 . 67 11 . 88 13 . 0 9 14 . 08 15 . 85 16 . 6 
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CELLS INCLUC~D VI Vl V3 VI, V5 
lGURE 50 
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KEY 
• tH"H CEll 
... LOw CELL 
• AVtRA6E 
PACK tiUMBER IS 201A SHADOW PE~IOD 15 1 
cYCLE NUMBEI{ JS 1114. 
DISCHAkGE kATE IS 6 . 
.20 1.40 2.60 ~ . 80 5 .00 6 .20 7.40 8 . 60 9 . 80 11 . 00 12.20 13 .40 14.60 15 . 80 
. 80 2 . 00 3 . 2~ 4 .40 5 . 60 b.8D S . OO 9 . 20 10. 40 11 .60 12. 80 14.00 15. l0 16. 
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.52 
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OATE Of Run 15 08/27/76 
TIME 
1. 
~. 
b. 
tI. 
lU. 
Ii. 
l~. 
!t •• 
ltl. 
2U. 
2~. 
Z~. 
Zb. 
Zll. )0. )". )". )e. 
38. 
.. 0. 
4:':. 4". lob. 
loti. 
50. 5". 5". 5·6. 5'. 60. 
62. 6". 66. 
61. 
TU. 7". 7". Tb. 
7t1. 
8U. 
'''. ...
'6. 81. 
9U. 9". 9". 96. 
98. 
IOU. 
10". 10~. 
106. 
AMPS 
. 200 
. 400 
. bOO 
. 800 
1. vOO 
1 . 200 
1 . 400 
1.60 0 
1 . 800 
Z. O()O 
Z. 200 
2 . 400 
Z.bOO 
2.1100 
3 . 000 
3 . 200 
3 ." 00 
3 . 600 
3 . 800 
4.000 
4.200 
..... 00 
4 . 600 
" . 800 
5.000 
5.200 
5 . 400 
5.600 
5.800 
6.000 
6.Z00 
6.400 
6.600 
6.800 
7.000 
7 . 200 
7 .~00 
1 . 600 
7.800 
8. 000 
8.Z00 
'.400 
•• 600 
8.800 
9. 000 
9.200 
9."DO 
9.6tlO 
9.800 
10.000 
10 . l 0 U 
10.400 
10.600 
1 VI VI 
1 
1 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
1 
1 
VI 
VI 
VI 
Vl 
Vi VI 
vt 
VI 
VI 
vI 
Vi 
Vi 
III 
Vi 
VI 
Vi 
Vi 
Vi 
Vi 
Vi 
Vi 
VI 
Vi 
Vi 
Vi VI 
Vl VI 
VI 
vI 
VI 
vi VI 
Vi 
vI 
VI 
VI 
VI 
vi 
CELL-" 
PACK HUM6lR 1~ 207A 
CELL-V CELL-V ((LL-
. 000 
. 000 
. 000 
. lIOO 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
• 000 
. 0 00 
. 00 
. 00 
. 000 
. 0 0 0 
. 000 
. 000 
.• 000 
. 000 
. 000 
• 000 
. 000 
. 000 
• 000 
. 000 
. 000 
. 000 
. 0 00 
. 0 00 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
IS 7 
CFLL-V 
.000 
. 000 
. 000 
. 
. 0ClO 
. 000 
. 000 
. COO 
. OUO 
. cao 
. 000 
. OUO 
.vUO 
.000 
.OUO 
. 000 
. OUO 
.uOO 
. 000 
. 000 
.OUO 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
.000 
. 000 
.vOO 
. 000 
. vUO 
. COO 
. OUO 
.00 0 
. 000 
.000 
.000 
. 000 
. UOO 
. 0uO 
. 0uO 
. 000 
. 000 
. 0uO 
. 0vO 
. 000 
CYCLf I~ 
Ct:LL-V 
.00 11 
• OliO 
. 000 
. 000 
.000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. UOO 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
• 000 
.000 
.000 
. 000 
. 000 
.000 
. 000 
. 00 
. 00 
.000 
. 000 
. 00v 
. 000 
. uOO 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 00 
1114. 
AVL-V 
1 .351 
1. 3 /1 
1.-'03 
1.2ql 
i • .::8 i.'" 1 . 271 
1 . i68 
1.'{6" 
1.i6 J 
1.260 
1.257 
1.,'>5 
1.,,52 
1 • ..?'>0 
1.2"8 
I • ..?"" 
1.2"2 
1.i40 
1. 238 
1. l35 
1 • ..?37 
1 . £30 
1.'-27 
1.224 
1.22 1 
)1 . Z 1q 
. Z 16 
1 . ,13 
1.21 0 
1.:t07 
1.~O" 
1.201 
1.197 
1.1q3 
1.1'" 1 
1.188 
1.lh6 
1.1£, .. 
1.1h3 
1.181 
1.1HO 
1 .178 
1 .177 
1.17 
1.17 
1.174 
1.17 2 
1.17 1 
1 .1 6 
1 . 16 
1.165 
1 . 163 
WQEC/C 77 ·134 
PAGE. I~ ~ . 
.. U,H-\I LUw- V 
1 .'10;3 
1 . ,72 
1. , 0 4 
1 . 79 
1 . 7H 
1. 77b 
1.77 
1 . 7ft 
1 . 766 
1.""3 
1 .761 
1. 7e;9 
1 . 7<;7 
1.7., .. 
1 . 7') 
I. "e; 
1."4 
1. 744 
1 . 74 
1.74 
I . '~b 
1. 7 3" 
1. 732 
1 . 710 
1 .77 /:1 
1 .774 
1.77 1 
1 .71 II 
1 . 716 
1 . 712 
1 .71 11 
1.708 
1."0" 
1.701 
I .l·al 
1 .1 Qt, 
1 .1 Q'i\ 
1 . 1'" I 
1 • 1 k9 
1 . 1111> 
1 .1117 
1 .1115 
1 .1114 
1 .111 3 
1 .1 117 
1 . I H 1 
1 .1AO 
1 .179 
1 .17" 
1 . 171 
1 • 17'> 
1.11 4 
1 .1 7 
I 
loG 
. ,41 
1. 244 
1 . 241 
1 . 739 
1.237 
1. 234 
i . 731 
1 . 2 
I • 
1 • 
1 . 
1 • 
1 •. 
1 . 211 
1. 70Q 
1. 20,> 
1 . 202 
1.199 
1.190; 
1 . 1QI 
1 . 111 
1 .18 
I . 111 
1 . 181 
1.180 
1 . 17 8 
1 . 177 
1.174 
1. 17) 
1 . I 77 
1. 170 
1 . 169 
1 . 166 
1. 163 
1. 160 
1 . 1 ~ 7 
l.IS) 
1. 150 
\ 
• 
.. 
. 
... 
v 
o 
..; .... ................... . 
------------------------
I 
J 
. .. ......... . 
.................... 
-J •• •••••••••••••••••••••••••• 
" 1..1 
o oooo~oooooooooooooooooooooo 
I 0000000000000000 0 00000000 0 
..J 000 0 0 00 0 000 OO C) C'O'O 
" o 
<f 
..J •• • •• •• •• • •••• • ••••• • ••••••• 
IiJ 
U 
L _. 
...J 
.... 
. ,
I ... 
oJ 
-' .. .. .. .................. ... . 
u ~~- ... _~~ ~........................ ~ ... 
U 
I 
..J 
· . . . ...... . 
~ .... ~ ~ ...... -... ..... ...~ ....... ~ 
..I 
· . . . ... . . . . 
-a .... ............. ~ ... ........................... ....................... .... 
· ... ............. .. ........ . 
u 
I 
.J 
--................. ......~ ............................... ~~- ......... ...... 
-J • • • • • • • • • • • • • • • • • • • •• • 
..J ... .. ... --...... -~- ............... ,............................ ....."""" 
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• 
• 
DATE Of IWtI I 
TIME 
1. 
... 
b. 
II. 
I U. 
1~. I". lb. 
lb. 
20. 
ll. 1". lb. 
111. )0. 
3,l. 3". 3b. 
311. 
.. u. 
.. 2. 
..... 
4b. 
"II. SO. 
Sol. 
Sit. 
S •• 5'. 60. 
61. 
61t. 
66. 
611. 
7(.1. 7"'. 7b. 
78. 
8U. 
l,l. 
lit. 
". I'. 9U. 
92. 9". 9'. 911. 
tOU• O~. 
, '.)4 . 
100. 
lOll. 
A'4P!J 
.0 
. "3 _ 
. ~98 
. 799 
1 . 000 
1.20 
l .itO 
1 . 60~ 
1.80b 
2 . 008 
1 . 210 
1.41 .! 
1 . 61" 
2 . 810 
3. 0111 
3 . 220 ).it22 
3.62~ 
3.82 1 
4.019 
4. 23 1 
it.433 
".b35 
it .83 7 
5 . 039 
5 .241 
5.443 
5.6it5 
S.847 
b . 048 
b.249 
6."51 6.652 
b.85) 
7.055 
7.156 
7.b59 
7.8bl 
8 . 06l 
8.26it 
8.465 
8.666 
8.868 
9.06'i 
9.271 
9 . 472 
9 . b'74 
9.87) 
10.071 
10 . 177 
I U.it 7 !) 
10.c79 
10.880 
0 8/27/1b 
CELL-v 
I 
VI 
I 
I 
I 
1 
I 
1 
VI 
1 
1 
1 
Vi 
Vi 
vi 
VI 
VI 
1 
1 
VI 
VI 
VI 
VI 
Vi 
VI 
1 
1 
VI 
III 
Vi 
VI 
VI VI 
VI 
VI VI 
VI 
VI 
VI 
Vi VI 
VI VI 
VI 
VI VI 
VI 
VI 
VI 
1 
1 
vi VI 
1 . 35\ Vl 
1.31- V2 
1.30'" 
1.28" 
1. 28" 
1 . 27--
1. 260 
1. 16--
1 . 26~ 1. 15 
1.157 
I . l~)" 
1. 251 
1. 7it" 
1. 2it-
1 . 24 4 
1.24'" 
1.2itfl ill 
1.23- V2 
1 . 234 V2 
1.13' 112 
1. 23/1 V2 
1. 11" V2 
1. 22-- 112 
1. 22'1 V2 
1.21 0 V2 
1.21" 112 
1. 2P V2 
1. 200 V 
1.20" II 
1.10-- 112 
1.200 V2 
1.190 V2 
1.19" V2 
1.19'" Vl 
1.19" 112 
1.187 V2 
1."18'" V2 
1.18" V 
1.181 II 
1.18" 112 
1.170 112 
1.17" 112 
1.177 112 
1 .17" V2 
1.1 7 4 112 
1.174 112 
1.17" 112 
1.171 V 
1 . 17 1 II 
1. 17" V2 
1. 16 0 III 
1.16- III 
PACK NU,",ct;Q 15 
CELL-V 
1.348 
1.317 
1 . 301 
1. 289 
1 .2eo 
1.273 
1.269 
1. 26it V 
1 . 261 V3 
1.259 V3 
1 . 256 V3 
1 . 253 V3 
1 . 2~1 113 
1 . 249 \/3 
1 . 248 V3 
1 . 21t5 113 
1 . 241 113 
1 . 21t0 V3 
1 . 237 V3 
1.235 V3 
1. 231 V3 
1.229 V3 
1.227 V3 
1. 224 V3 
1 . 221 113 
1.219 113 
1.215 113 
1.213 113 
1 . 210 113 
1. 207 V3 
1.204 113 
1. 201 V3 
1.199 \13 
1.196 \13 
1.191t 113 
1 . 191 V3 
1 .189 v3 
1 .167 V3 
1 .185 V3 
1.183 113 
1 .11l 2 113 
1 .181 113 
1 .180 113 
1.179 V3 
1.178 V3 
1 . 1 n V3 
1. 17b V3 
1.175 V3 
.H 73 \13 
.173 113 
1 .1 72 V3 
1 .170 V3 
1 . 169 V:; 
CELL-V 
VI, 
V4 
VI., 
Vit 
VI, 
\fit 
Vlt 
VI, 
4 
.. 
it 
lilt 
U7A 
ULL-
5 
V5 
II) 
115 
5 
5 
5 
V5 
V5 
V5 
V5 
5 ... ,,0011 PERIOD 15 
CELL-V CELL-V 
1.349 
1.317 
1.301 
1. 290 
1. 281 
1.273 
1. 270 
1.766 
1. 26 1 
1. 259 
1 . 257 
1. 255 
1. 252 
l . l 50 
1. 21,7 
1. 244 
1 . 241 
1 . 239 
1. 2 37 
1. 231t 
1 . 231 
1. 229 
1.226 
1.222 
1. 2l0 
1. 219 
1. 215 
1.211 
1. 209 
1.206 
1.202 
1.200 
1.197 
1.19it 
1 . 191 
1 . 188 
1 . 186 
1.183 
1. 181 
1.180 
1.178 
1.176 
1. 175 
1 .172 
l . lll 
1.169 
1.167 
1.165 
1. 162 
1 . 160 
1 . 15' 
1.I~Io 
1.149 
ISO 
. 000 
. 000 
. 0 00 
.000 
. 000 
. 000 
. 000 
.00 0 
.00 0 
.000 
.000 
.00 0 
• 000 
.000 
.000 
.000 
.000 
. 00 
. 00 
.000 
.000 
. 000 
.000 
. 000 
.000 
.000 
.000 
.000 
.000 
.000 
.00 0 
.000 
.000 
.00 0 
.00 0 
.00 0 
. 000 
.00 0 
.000 
. 000 
.000 
.000 
.000 
. 0 00 
. 000 
. 000 
.000 
.000 
. 000 
. 000 
. 000 
. 000 
. 0 00 
b 
CFLL-V 
. 000 
. uoo 
. 000 
. (JUO 
. ou 
. Ov 
. 0vO 
. 0 0 0 
. oou 
.uoo 
. 000 
.000 
. 0llO 
. 000 
. I) UO 
. 000 
.000 
.000 
. 000 
.000 
.000 
. ouo 
.000", 
.OUO 
.000 
.Ouo 
.000 
.000· '# 
.000 
.000 . 
.000 
.000 
.000 
.000 
.• 00 0 
.OUO 
.000 
.OUO 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.ouo 
.000 
. 000 
.(100 
.000 
(Vel[ I ~ 
Cl:.Ll-
.000 
. 000 
. ono 
. 000 
. 000 
. ,)00 
. 000 
. 000 
. 000 
.000 
. 000 
.000 
. 000 
. 000 
. 00 
. 00 
.000 
.000 
. 0 00 
.000 
.00 0 
. 000 
. 000 
. 000 
.000 
.000 
.000 
.000 
.000 
.OOU 
.000 
1 .000 f .000 
.000 
• • 000 
.000 
. 000 
~ . 000 
.000 
.000 
.1l00 
.000 
.00(.1 
.000 
~ .000 
. 0 00 
. 000 
. 000 
.000 
.000 
. 000 
.000 
.000 
129b. 
AII(-V 
1·350 .318 
1.302 
1.290 
1.2111 
1. i ,I, 
1 .... 70 
I.LbS 
1.261 
1.2 59 
1."'- 57 
1. 25 it 
1.15 7 
1.2~0 
1. 248 
1. 2it 5 
1.2it2 
l.ll,O 
1. 238 
l.l35 
1.237 
1.230 
1.227 
1 . l24 
1.2l1 
1.219 
1.216 
1.213 
1 . 110 
1.207 
1.104 
1.~01 
1.199 
1 . 196 
1.193 
1 . 190 
1.1il8 
1 . 186 
1 . 1H4 
1.llt2 
I . UIl 
1.1 80 
1.179 
1. 177 
1.176 
1 . 114 
1.173 
1.1'7 2 
1.170 
1 . 1b9 
1.167 
1.1~" 
1 . 1b 
.. IC.H-V 
I .V,1 
1.1 1 
1 . 10 
1.791 
1 . 711 
1 . 77 
1.77 1 
1 . 76t; 
1.71>4 
1.76 1 
1 .7 ') 
1 .7 '5 
I . ;., .. 
1.7'>2 
1 . 7.,0 
1.748 
1. 74 !i 
1.74 3 
1.74(/ 
i .7 "37 
1.73" 
1. 732 
1 .7"30 
1.:l7H 
1.774 
1.77 
1.71 
1.717 
1.71 3 
1.71 0 
1.709 
1.706 
1.707 
1.700 
1.198 
1.195 
1.197 
1.1 9 1 
1 .1 8 (,/ 
1.1 81> 
1 .1 1\ 7 
1.1 116 
1.1 kS 
1.IA3 
1.1[; 7 
1 . 1 A I 
1 . I I; 1 
1.179 
1. 17& 
1 . 177 
1 . 17t. 
1 . 17 .. 
1 . 17 
WQEC/C n-rJ4 
PAG[ I~ 7. 
Lu .. -V 
1· 34 . 31 
1.30 1 
1. 789 
1. <,80 
1 . 273 
1 . 2b9 
1. 263 
1.261 
1 • .!51'1 
1. 751. 
1. 753 
1. /51 
1. 21,9 
1.14 b 
1 . 24 3 
1.241 
1.739 
I.U1 
l . l3;, 
1.231 
1. 2LS 
1. 221> 
1. 2l} 
1. 210 
1. 21 7 
1.214 
1.211 
1. 209 
1.206 
1.701 
1.199 
1.197 
1.193 
1.191 
1 .• ~88 
·t86 
183 
, .U ll l 
1. l-;!9 
1.'L i 8 
1.1 71. 
1.175 
1.172 
1.171 
1 .169 
1.167 
1.165 
1.167 
1.160 
1. 157 
1. 151, 
• I" 
• 
-
t 
, 
, 
• 
• 
, 
• .. 
I 
• 
" 0 
..J 
:> 
I 
~ 
:t 
... 
• I 
'" ..... 0-
N C 
... 
• 
- -
.. 
~c-~~~coc~~c ~~ O~~~~~~O~~O 
~~~N-O~~""'~~~~N~-~."'~ ~~~~~ 
__ ____ OooOoooooOo~~~~ ~ .. 
· ............ ...... .. ..... . 
~~-~---~---~~~~-
_?~~NO~_~_~~O~~~~_N_~~4~~~~ 
~~"'~~~~~.~~~-~C~"'~~~~- ~~~~ 
-------------C oeoccocc~~~~ 
• •••••••••••••••••••••••••• 
~~~~~O~ .. -~~~"'~~ .. ~ .. ~~~OONN~N 
~ , ~~~~NNO~~~~~~~N ... O~ .. "'~~~~ 
~~--~~~ ___ OO 00 0 00 ~~~~~~ 
· ......................... . 
~~~ --~-------~-~~~ 
00000 000000000000000 000000 
I CCCOCCOCCCCOCCOOOOOOCCOOOOC 
W ..J 000000000000000 00000000000 
...J....J ••••••••••••••••• • ••••••••• 
V UJ 
>- V 
V 
I 
..J 
.. ..J 
o 
o 
I 
CI: ..J 
W ..J 
Q. UJ 
U 
I 
..J 
..J 
UJ 
U 
C I 
~ ..J 
o .... 
.... 
U 
01'1 
UJ > 
.0 I 
I: _ I 
;a i! 
u 
, 
.... 
.... 
U 
U 
, 
..J 
000000000000000000000000000 
OO~OOOOOOOOOOOOOOOOOOOOOO 
0000 00000000 0 00000 00000 
· ......................... . 
0 00 00000000 00000000000000 
00000000000 0 000 00000000000 
00 0 00000 000000 0 000000 
· ......................... . 
· ............... . 
-----~~---~------
. ................ . 
------~~----~---
~"'In~ 
:»:>:> 
· ......................... . 
-~--~---~---~---------~ 
~ ..... 
.... 
,... 
"'. - -- -- - -------............. --U 
.n 
n. 
r 
----~-------------:>:>:> 
O:7'au • .., ... ~ .. o 
\l' ~CI)CI)CCII)""'" 
~ -UacON ~"' .. ON~ 
:>:>:> 
. . . . . . . . ............... . 
~~~~~~~~~~~~~~"'''' 
---~-~-~~~-~-~--~--
........................... 
J ~4acO~~~ ~~~~O ~~Q»O~~~ .. O~~ 
~ ~~ ___ NNN ~~ ~44~~~~~~~~~44 
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DATE Of RUN IS 09 /10/ 76 
T ."E A"PS CEL L-V 
10)2 . 
10)5. 
~ 037. 
1040. 
1042. 
10 4 4 • 
104 7 . 
1049. 
1052 . 
105". 
lo~b. 
1059. 
1101. 
110". 
1108. 
1111. 
. 243 
.486 
.729 
.912 
1 . 215 
1.458 
1.701 
1.944 
2.187 
2.430 
2.613 
2.n6 
3 . 159 
3.402 
3 . 887 
4.1 2 7 
A5 
A 
A 
A5 
A5 (45 
A5 
A5 
A5 
A5 
A5 
A5 
A5 
A 
A 
A5 
. 00" VI 
. 00" VI 
. oon VI 
. 00" VI 
. 007 Vi 
. ClOl V 
. 00" VI 
. 00 4 VI 
. 00" VI 
. 004 VI 
. 004 VI 
. 00" VI 
. 00" VI 
. 00" VI 
. 00lt VI 
. 00" VI 
PACK NUMbER IS 
CELL-V Cf.LL-V 
1 . 270 
1 . 251 
1. 241 
1 . 23 0 
1 . 208 
1 . 208 
1 . 197 
1 . 186 
1 . 173 
1. 155 
1 . 122 
1 . 052 
1 . 022 
. 923 V 
. 678 V2 
. 207 V2 
I . Z76 
1.263 V 
1 . 250 V3 
1 . 243 V3 
1 . 236 V3 
1. 229 V3 
l.l23 V3 
1. 214 V3 
1.l10 V3 
1.201t V3 
1.198 V3 
1 . 193 V3 
1.189 V3 
1 . 181 V3 
1.178 V3 
1 . 176 V3 
7A 
f.L L-V 
1 . 280 VI, 
1 . 2 6 b VI, 
1 . 255 VI, 
1 . 2 4 5 VI, 
1 . 238 VI, 
1 . 229 VI, 
1 . 221 VI, 
1 . 218 V4 
1 . 211 VI, 
1 . 205 V4 
1 . 204 VI, 
1 . 192 VI, 
1 . 190 V4 
1.182 VI, 
1 . 180 V4 
1 . 177 VI, 
SHADOW PERIO 
CELL-V 
1. 211 V5 
1 . 258 V5 
1 . 2 48 V5 
1 . 2 42 V5 
1 . 233 V5 
1 . 228 V5 
1 . 216 V5 
1. 206 V5 
1 . 202 V5 
1 . 196 V5 
1 . 188 V5 
1 . 184 V5 
1 . 179 V5 
1 . 169 V5 
1 . 164 V5 
1 . 160 V5 
CELI.-V 
1 . 276 
1 .25 6 
1 . 247 
1 .24 1 
1 . 231 
1 . 224 
1 . 2 15 
1 . 2 10 
1.203 
1.197 
1 . 191 
1.182 
1 . 180 
1 . 170 
1 . 166 
1.162 
15 1 
CF LL-V 
. 000 
. 000 
.000 
.000 
. 000 
. 000 
. 000 
. OUO 
. 000 
. 0 0 0 
. 0 0 0 
.000 
. 00 0 
. 0 0 0 
. 000 
. 000 
CYCLE IS 
CELL-V 
. 00 
. 000 
. 000 
. 0 00 
. 000 
.000 
. 000 
. 000 
.(l00 
.000 
.000 
.000 
. 000 
.000 
.000 
.000 
.. 
1635. 
AVE-V 
1 . 275 
1 . 259 
1 . 248 
1 . 240 
1 . 27 9 
1. 224 
1 . 21 4 
1.207 
1 . 200 
1.191 
1.IAl 
1.161 
1 .1 5 2 
1.1 25 
1.U73 
.976 
WQECIC 71-134 
PAGt IS 16. 
H'C~-V 
1.7110 
1 .76 
1 . 70; 
1 . 74 5 
1 . 738 
1 . 729 
1 . 723 
1 . 718 
1 . 711 
1 . 705 
1.70 4 
1. \93 
1. 190 
1 . 1A7 
1 . 1S0 
1 . )71 
LOIII-V 
t• 2 75 0 .2 1 
1.241 
1.230 
1 .208 
1 .208 
1.197 
1.186 
1.1 73 
1.155 
1.122 
1.052 
1.02 2 
.923 
. 678 
. 207 
, 
• 
• 
DA; E :JF" ,ICUIl IS 0 1)I1 n176 PACK r:lJNbER IS 201A 
r l~-E ,\ f.jCS CEl:" - " CELL- V CEL L- V CE.LL - V 
13" . . 2 4 4 AS . 00" V2 1.326 V3 1 . 32" \' 4 1 . 325 li S 
135'. .916 A5 . OO? V2 1.219 v3 1.282 VI, 1 . 212 V5 I .. O,(J • 1 . 70 11 AS . O O ~ V2 1. 262 V3 1 265 V4 1.260 \15 
14 0 " 2 . 439 AS .e,o" V2 1. 2~1 V3 1: 25 4 VI, 1 . 249 V5 
14 1". J .l tL .\5 . 00 " \lZ 1 . 2 41 V3 1 . 245 VI, 1 . 23'1 \1 5 
• 
~. 14 21 . 3 . 903 ;'5 • 00-' V2 1. 231 \1 3 1. 23 4 V4 1. 229 V5 
1 .. 29. 4.6 3~ AS . 00" V2 1.22 1 11 3 1. 2<:5 V .. 1 . 2113 \15 
1.,36 . 5 . 3b1 AS . 00l V2 1.211 V3 1 . 215 VI, 1 . 201 V5 
144'. b . 099 A5 . 00" V2 L.199 V3 1. 202 VI, 1 .1 95 V5 
U, su . b .b )l ~~ . 00" V2 1.un V3 1 . 190 V .. 1 .1 11U V5 
1",5 '. 1 . 56 3 A5 . 011" V2 1.115 V3 1 . 117 VI, 1 .164 115 
l5 0 ~ . 8.29~ <\5 . 00-" \1 2 1.lb6 V3 1 . 161 V4 1.148 V5 
! ~ 14. 9.02 7 AS . 00" V2 1 .157 \1 3 1.154 VI, '1 . 12 3 V5 I ': 1 ~19 . 9.759 45 • 004 112 1 . 143 113 1.121 VI, 1 . 094 115 
15 25 . 10 .491 A5 . 0 1" V2 1 . 1l9 V) 1.099 VI, 1.Ob9 V5 
153J. 11 .223 A5 . Ol" V2 1. 090 V3 1 . 07b VI, 1.05U V5 
1~4 1. 11. 9 55 AS . 0 2" V2 1.063 V3 1.051 V4 1 . 033 V5 
r. 151ob. 12.681 A5 . 0 3n V2 1.041. V3 1.040 VI, 1 . 010 V5 
1555. 13.419 A5 ~ 03 " V2 1.018 V3 1.019 VI, .954 V5 
1602. 14.151 AS . 0 5~ V2 . 979 V3 .912 VI, .11 1 V.5 
1005 . 14 . 395 AS . 0 61 V2 . 96 () V3 . 941 VI, . 540 V5 
, \ "i-
tu
'( ;.~; '. lf~ ..;~ 
+,,,,-
,..,. 
',;~ r ... t' ~:' f 
" 
" 
" 
5HACO~ PERIOD IS 12 
CELL-V CELL-V CELL - V 
1 . 325 . 000 .0uO 
1.278 . 000 . 000 
1.260 . 000 . 000 
1.248 .000 . 000 
1 . 238 . 000 . 000 
1 . 228 .000 . o(}o 
1 .218 .000 . 000 
1.201 . 000 .000 
1.194 . 000 :888 -1.179 . 000 
1.1b4 . 00'0 . 000 
1.147 .000 .000 
1.122 . 000 .000 
1.091 ,, 000 . 000 
1 . 061 . 000 . 000 
1.048 .000 . 000 
1.031 . 0 00 .000 
1 .005 . 000 .uOO 
.930 .000 .000 
.591 .000 .000 
.411 .000 .000 
"'1'" 
J 
,CYCLE 15 
CEL L-V 
. 000 
.000 
.000 
.000 
. 000 
. 0 00 
. 0 00 
. 000 
. 000 
.000 
. 0 00 
.000 
. 000 
. 0 00 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
~ 
~ 
2~ 
~~ "'~ .~~ 
a: 
212 3. 
AI/t._V 
1 . 326 
1.218 
1.2b2' 
1.250 
l.l"l 
1.230 
1 . 2 20 
l . 21 0 
1.191 
1. 184 
1. 1 70 
1. 151 
1. 139 
I. H 4 
1. 088 
1. 066 
i·046 .024 
'X8 O • IS 
. 1 14 
I«)EC/C 77-1 J4 
PAGE IS 17. 
Hrc,H- V LOW-
1. "129 1. 325 
1.7112 1.277 
1.765 1. 260 
1~7"4 1.2411 
I ~745 1.23s 
1.7 "1 4 1.2211 • 1.225 1.218 
r.]15 1.207 
1.702 1.194 
1. 190 1.119 
1.1 17 1.164 
1 . 1"7 1. 141 
1.157 1 . 122 
I. I 43 1 . 091 • 1.119 1. 0 61 
1.090 1 . 0 48 
1.063 1.031 
1. 041 1.006 1.019 .93 
.979 . 591 
. <i60 .4ll ( 
, 
} ~ ~.04 ( , 
" 
" 
~ 
, t: .:1> I~ 
-, 
DATE OF RUN 15 09/101 
TIME AMP~ 
1226. 
1228. 
1233 . 
124U. 
124 ' • 
125 4 • 
1302 . 
1309. 
1316. 
1)23. 
1HU. 
1357. 
1,; 0 4 • 
14 11. 
l,~lIS. 
1426. 
1433. 
144U. 
1447 . 
145U. 
. 240 
. 480 
. 970 
1 . 700 
2 . 440 
3 . 170 
3 . 900 
4 . 630 
5 . 360 
6 . 090 
. 820 
", . 020 
9 . 750 
10 . 480 
1l . 220 
11 . 950 
12 . 680 
13 . 410 
14 . 140 
14 . 390 
A 
:5 
A5 
A5 
A5 
A~ 
A5 
A5 
A5 
A5 
A5 
5 
5 
A5 
A5 
A5 
A5 
A5 
A5 
CELL- V 
PACK NUMBER IS Z07 A 
CEL L- V CELL-V 
1 . 328 V4 
1 . 307 V4 
1 . 283 V4 
1 . 265 V4 
1 . 2~4 V4 
1 . 243 V4 
1. 234 V4 
1 . 223 V4 
1 . 213 V4 
1 . 201 
1 . 181 
1. 141 
1 . 096 
1 . 074 
1 . 057 V4 
1 . 0~3 V4 
1 . 029 V4 
1 . 005 V4 
. 937 V4 
.885 "4 
SHADOw PER I OD IS 1 
CELL-V 
1. 324 
1 . 302 
1 . 2 -17 
1 . 259 
1 . 2 41 
1. 23 
1. 22 
1 . 21 6 
1 . 205 
1 . 192 
1 .176 
1 . 114 
1 . 07 
1 . 05 
1 . 036 
1 . 02 1 
. 99 
. 93 
. 597 
. 38 
154 
CELL - V 
. 0 00 
. 000 
. 000 
. 0 0 0 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 0 0 0 
. 000 
. 0 00 
. 000 
. 000 
. 000 
CELL - V 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
CYCLE 15 
CEL L-V 
. 000 
. 000 
. 000 
. 00tJ 
. 000 
. 0 0 0 
. 000 
. 000 
. 000 
.000 
.000 
.000 
. 000 
. 000 
. 000 
.000 
.000 
.000 
• a Cia 
. 000 
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240 , . AG E I S 18. 
AVI:. - H I C,H- LOW- v 
DI\ Tt: :.. t- WU!I 15 0 9 L,\) / 7b PACK NU/ot'-lt ~ 
15 l07A SHAi)O. PERIOD 
A14P ~ CEl l - ,j c e ll-V CELL- V CELL - II 
CELL- V CELL - V 
A5 . 00 1 '/2 1.321 V3 1. 330 v4 1 . 325 V5 l . 3 2~ 
. 000 
A':> . 00 1 1/ 2 1.290 V,3 1 . 29 3 v
4 1. 287 vs 1 .28 . 000 
A5 . OO ~ V? ~.~~g ~~ 1 . 2b4 V4 1. 2!> 7 V5 1 . 2 57 
.000 
• r)J\ n. v t. 1.24.2 V~ 1 •. 2 42 . 000 
1.229 .000 
l . 216 . 000 
1 . 200 . 000 
1 . L81 . 000 
1 . 156 0000 
1 . 125 . 0 00 
1.082 . 0 00 
V2 1 . 080 VJ L . UOU v'" i:017 V5 1 . 049 
. 000 
VZ 1 . 051 V3 1.052 V4 
1.016 . 0 00 
V2 1 . 023 V3 1.019 V4 .901 V5 
.892 . 000 
V2 
_., ,. ,.~ n£.a v,. .468 V5 . 410 . 0 00 
~ 
155 
I S 
• 
14 CYCLE IS 
CELL- V CC: ll- " 
. 0 0 0 .000 
. 000 ; .000 
. 000 . 0 0 0 
. 000 . 000 
. OUO . 000 
. 0 00 .000 
. 000 .000 
.000 . '000 
.000 .000 
. 000 . 000 
. OU O .000 
. 000 .000 
.000 . 000 
. OUO . 000 
.000 . 000 
o~ ~~ 
~~ ~~ 
't~ ?. ~ ~~ 
2584 . 
AVE-V ... 'C.H- V l OW- V 
l.l27 I.no 1.32r; 
1 . 289 t .7'n 1.2111 
1. 2 !>9 1 . 7il4 1 . 257 
1. Z4 5 1 . 7 .,0 1 .2 4 7 
1 . 232 1 . 717 1 . 229 
- 1 . 219 1 . 774 1 . 21h 
1 .204 1 . 71.0 1 . 200 
1.18.6 1 .lq3 1 .1 81 
1.164 1 . 175 1. 1iO 
1.140 1 . 1")8 1 . 1 4 
1 .10l 1.171 1 . 082 
1 .065 1 . 0110 1.049 
1 .034 ,1 . Or;2 1. 01h 
. 960 1 . 073 . 897 
.702 . qAt .4 10 
,. 
• 
.... 
I 
..... 
..... 
o 000 00 00 0 00 00000000000000 0000000000000000 00000000 00 0000000000000000 
o 0 0000 000000000000000000 00000000000000000 00000000000000000000000 000000 00 
0 00000000000000000000000000000000 0000000000000000'00000 000000 ooooooooooooooo~ 
_~ ~~~ ~ ~o ~ ~~~ ~o~~~~~ ~N~~~ ~~NO~~N~ ~~~~~~~~NO~ON~~~~~eo -~O--~~~ f 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
~~N~~~~ ~~ ~~ ~N~~~ ~ ~ 

...... 
.... ~-"-4 ..... 
. . . . . . . . . . 
. . . . . . . 
..... jj04,.... ...... 
,.....,.. ,.. ,..,.. 
10 00000 
I NNNN .... NNN 
• •
 
000000 oooooooo~oooooooooooooooo 000000 : 
~~~~~~~~~~~ ~~~ ~~~g~~~~~~~~og~~~~i~~~~ 
~~~N~O~ ~~O~~~ ~~~~~~N~~~O~~~~ OO~~O~N
~~ 
.~~;;.;~ .~~~~~ .~JJ~~!~~ .~;;~~ .~~~~;;;;;;. 
I I 
O OOO OO( 
O ... ~ 
I 
J 
.. -. 
. , 
• 
-..' 
.-
.., W 
-
.. .. 
-
• 

~ Rf5~ ~U X AVE-C~LL AV~-CELL .-.He :.,..1 J.~H I_TRIP WQEC/C 77-134 ~ « t.c r: IP Io l [( (I: :" T V r" T v [NO 
. 7092 1. 50100 2 1. 5<;01; "' . 8500 1. 7080 
1. 668'5 1 . 57400 2 . 404(10 '5.5'500 y"OOO 
1. 7170 1 . 51!1 .. l 3.660 ,: 6.61l0U . 7150 
1 . 7IPt; 1.594 7. 4 . 1S0;; 7 . i/lOO 4 . 2070 
1 . 714() 1.6eb/i 4.6 .. 0(; 7 .5"00 4.6930 
1.71405 1.6e7l 5. n co 7 . 97CiO 5.135G 
1.712 5 1 . 50; 60 5 .3100 8 . 1800 5.4320 
1 . 69 11 1.6coe 5 .61 CiC .,.oIoIoCO 5.6660 
1 . 712 5 1.61 111) b .IOOO b.770(; 6 .1 .. ,<;0 
1. 6972 1 . 6205 6.3500 9.2000 6.4000 
1 . 5542 1. 6167 6.5900 9.820Cl 7.2630 
1 . 7090 1.618C 6 .7800 9.'5('ClO 6.9'54 0 
l.b17'5 1.6192 6.8300 9.'5000 7.0071) 
1 . 51 "5 1 . 6 J 2 1 7.0eoe 9 . 7 100 7.1370 
1. 67 &7 1.10275 7 . 0 80C 9 . ~4 0" 7 .075u 
1.663 5 1.6l65 7 .3 300 C) . 200 7.3l10 
1 . 656'; 1.5390 7.32 00 I C. . OOuo 7.50<tu 
1 . 643 2 1 . 5520 7.3200 9.90(,0 7.3800 
1 . 6370 1 . 5585 1 . 0800 9 .61j(iCi 7.135G 
1.6707 1 . '578C 6 . 8)00 9.5500 6 .9000 
1.6690 ! . 580l " . 8300 9.5300 6.86400 
1.6822 1 . 599~ 6.5900 9.3500 6 . 6480 
1.6907 1.'5940 6.3400 8 .9800 6 . 3990 
1. 6840 1.5977 6 .1000 6 .6800 6 .1590 
1. 61197 1 . 6 (' ll 5 .6100 d.J900 5 .67b<i 
1 . '5692 1 . 6027 4.870~ 11.04uO 5 .3500 
1 . 6<;1 5 1 . 6 541 4.6300 7.5100 4.670C; 
1. 7"15 1.6127 4 . 1400 6.2900 4 . 3100 
1. 7l ~5 1.6190 2 .4400 5.6400 2.5000 
1.737 5 1.61 0~ 1.4600 4.8400 1.5200 
WQEC/C 77 -134 
2. Pack. 20BA 5-cel s 
a. Cell infor ti on: (Same as Pack 207A. Section V. C. 1.). 
b. Parameters: 
Depth of Discharge (%) 
Charge Control 
Charge Current ( mps ) 
Discharge Current (amps) 
empera ture (OC) 
*--Cells 2 and 3. 
80 
AE 
3.0 
8.0 
o 
Float/Trickle Current (amps) 
Auxiliary Electrode:* 
Resistance (ohms) 
Trip Voltage (mv) 
c. Capacity checks: (Di scharge to .50 volts any cell). 
Cell Cell Cell Cell Cell 
1 2 3 4 5 
Shadow 5 (Figu 65) ."9"15 .669 .4'79 .183 .938 
Shado 6 (Figur 66) .853 .413 .038 .199 .834 
Shad ow 7 (Figure 67~ .959 .504 .517 .899 .870 
Shadow 8 (Figure 68 .910 .385 .419 .777 .805 
Shadow 9 (Figure 69~ .940 .500 .490 .720 .660 
Shadow 10 (Figure 70 .885 .112 .170 .534 .807 
Shadow 11 .954 .468 .650 .839 .749 
Shadow 12 Figur 71) .899 .243 . 433 . 746 .566 
Shadow 13 (Figure 72 ) .873 .204 .319 .750 .556 
Shadow 14 (Figure 73) .935 .371 .358 .479 .479 
.20 
300 
150 
ah 
out 
16.57 
16.66 
15.97 
14.60 
15 .78 
16.75 
15.70 
, 5. 41 
15.72 
15.1 4 
d. Test results during Eclipse Seasons: (Figures 74 to 81). 
(1) Average End of Discharge Voltages: The reconditioning 
effec t, due to the capacity checks, can be seen for each period. The average 
voltage increa 'ed by 29 millivolts the day following the capacit .. check 
during p riod 14. 
(2) Av .rage Cell Voltages at Trip and End of Charge: The end 
of charge voltages were always lower than the trip voltages for the first 8 
per iods. This has been reversed during all the succeeding periods. The end of 
charge voltages have stea y increased each period to where they have remained 
fai rly constant (1,560 volts the last 4 periods. The trip voltages 
incre sed at the beginning of each period, starti ng with period 9~ due to the 
auxiliary electrodes appearing to become IIdesensitized" during the preceding sun 
per iod . This condit'on would 1 st from 2 to 7 days into the shadow before 
the electrodes rega'ned their ensitivity. 
(3) The pressure increase. at the beginning of period 13. 
was due t a malfunction in the control unit which allowed the pack to be 
overcharg d at the 3.0 ampere rate for 10 minutes. It is observed that the 
increase i n pressure (20 psia) did not read 1y recombine which indicates 
the pressure generated was mostly hydrogen. 
162 
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e. Performance during Sun Periods: The pack began test with a shadow per iod and has now
 
completed 14 sun periods . The pressures~ cel l 1, have not exceeded 10 psia during any p
eriod. Following 
is a listing of t he high, average and low cel l voltages at the start and end of sun perio
ds 5 through 14. 
Voltages"""" 
High 
Average 
low 
Voltages 
High 
Average 
low 
Voltages 
High 
Average 
low 
Start 
1. 531(2) 
1 .501 
1. 450(1) 
Start 
1.575(2) 
1.487 
1.447(1) 
Start 
1.638(4) 
l.603 
1. 544( 1) 
5 
9 
13 
""""--Ind ica tes which cel l . 
End 
1. 505(4) 
1. 480 
1.440(2) 
End 
1 . 528( 4) 
1. 470 
1.403(2 ) 
End 
1. 602( 4) 
1.464 
1. 383( 2) 
SUN PERI ODS 
€
 
Start End 
1.514(2) 1.510(4) 
1. 487 1.465 
. 440 (1 ) 1.434(2 ) 
10 
Start End 
1. 594(2) 1. 538 ( 4) 
1.538 1.448 
' 1.452( 1) 1.401(3 ) 
14 
Start End 
1.604(2 ) 1. 633( 4) 
1.538 1.538 
1. 456 (1) 1.416( 1) 
163 
," ., 
7 8 
Start End Start 
1. 528(2 ) 1. S09( 4) 1. 538 (2) 
1.494 1.470 1.504 
1.440( 1) 1.425(2 ) 1.453(1 ) 
11 12 
Start End Start 
1. 620(3 ) 1.570(4) 1.601(3) 
1.567 1.474 1.554 
1 .480( 1 ) 1.400( 2) 1.468( 1) 
~% 
S~ ,o~ 
~~ \~ 
End 
l.m(4 ) 
1.466 
1.416( 2) 
End 
1 .645(4) 
1 .520 
1.425( 1) 
. 
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0 
ao 
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-N I N 
1- 0 
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1-
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1-
1- 0 
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I 0 l_ 
1m 
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· I "I I 0' 
I • 1 .0 l ao 
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· I 
.., 
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I • 
. 0 
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• · • .. 
• .0 I • 
I:: 
• · I 
'" I 
'" I • 1.0 
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I • 
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I • 
. ao 
'N I 
I "I 
I 
'" I • 
1.0 
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I 
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I • 
1-
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> 
-# II> 
\0) 
'" ~ 
.., 
..... 
.,., 
W 
... -;:» 
%0 
W 
a 
-:> 
-' IUJ 
%Z 
-~ 
.,., 
-' 
...i 
w 
V 
-
• 
1. bO 
C 1.57 
1.5" 
A 1.51 
1.108 
p 1.105 
• 
1.IoZ 
A 1.100 
C 
1.37 
1. 34 
1. 31 
t : ~~ .. , 1. Z2 
, Y l:t: 
1.13 
1.IV 1.0 
C 1.04 1.01 
E .99 
• 96 
L • 93 
.90 
L . 87 
. 84 
. 8 1 • 
. 78 
Y .75 
.12 
0 .69 • .66 
L ...-63 
• 61 
T .58 • 
.55 
Ii - .52 
• 409 
(i. .46 ( 
• 43 
E .40 
.3 7 
.14 
.11 
5 .~8 
• 5 
C .22 
• 20 
" 
.11 
.140 
L .ll 
.0 
fr. .05 
• 02 
, 
t 
.13 1. 
1.07 
PACt NUMBER IS 208A SHADO. ~[RloD IS b 
CYCLE NJMBE R IS 932. 
DISCHARGE RAT E IS 8 . 0 
3 .48 ~.D9 6.69 8.30 9.90 11.50 l 3.59 15 . 18 16 . 66 
Z.bS 4.ZH 5.89 1 .50 9.1 0 10.70 12.82 14.)8 15. 
----_._---------------_.-..• ---.-----_.'-----.-.------.-. 
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· •• • 
• • 
• 
• 
• 
• 
• 
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A"'PERf HOUR OUT 
('\ 
V ' 
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DATt Of RUN IS 09/ 20/76 
PACK NUMBER IS Z08A 
UHE AIoIPS CELL-V CELL-V 
CELL- V CELL- V 
12o 1'.1)' Vi 1.00' vZ .9"~ VI 
.950 II" .989 II~ 
.lZ· ~5 . nct-- '" -- -... 9H-III .,l- V .9i1- 1/4 .9U ~i 
Z,,· 16 . 87 V .96 I/i • 6 2 V 8 7 Vit 
126: 16. ~6 II .9y~ 1/ IS 113 : 704 1/4 :'6, V 
128. 16 .5 5 1/ .8 1/2 :6 9 1/3 
. 479 lilt .38 II 
- - -.. - - - - - _.' -
------ -.-
. . - - ----- -----
""""\ 
'-' 
." 
SHADO W. PERI UD 15 
CELL-V CELL-V 
. 995 
.98-1 
.96 2 
.9lt4 
.938 
~~8 
. 00i) 
.QQD 
. 0 00 
5 
CELL- V 
·g8° 
:8°8 
• 00 
.000 
cYCLr IS 
CELL- V 
0go 
.a ° 
.ogo 
:808 
750. 
AVE-V 
.917 .9 . 
. 9 6 
. 1 ° 
.6 7 
11-'') 
PAGE 
Hl6H-
1.004 :~n 
• 9'It , 
LOW- V 
. 94 6 
-- .-en • 6~ 
• Olt 
. 183 
-, 
. 938 
- -- - ---
.- -- --. - --
-- .. - - .. -- ---_ ... _---- -------
•. -- --- .. -- --------- ._- - - .-.---
-_.----------- ----- --_.-------'- ------
, 
I } 
I • 
" 
h 
.. 
_ .. -----
-~---------;,.----- -
-- -----
_. ------- -----
.-----_ .. _---
. ' ...... __ .---,..---
.. _-_ ..._---_. 
182 
.'" } 
DAT e ~F RUN IS Oi/ 20 /7 6 PACK NUMBER IS 208A 
T l~~ A~PS CELL- V CELL_V 
t 
1. . 133 VI 1. 33I V2 l.33I V3 4. .533 VI 1.30 V2 .30 V3 6. .801 VI 1. 285 V2 1.283 V3 
8 1. 070 Vi 1. 27l V2 1 272 V3 1: 1.339 VI 1 . 264 Vl 1:265 V3 
_12. 1.607 11 1 . l60 Vl 1.260 V3 
14. 1.876 v I 1. 256 Vl 1.251 V3 
16 . 2. 144 VI 1. l13 Vl 1. 2i5 Vi 1. 2.411 V I l.l 0 vl 1.2 1 V 
-.zS. 2.1>78- '11 1.2 9 Vl 1. 2 0 V 
22 . 2.946 VI 1. 247 Vl 1. l41 V3 
24. j.l13 VI 1. 243 Vl .24i V3 
20 3 4 1 V 1. 40 V .l4 V 
- LH: 3:729 vi IJ36 V~ 1.23 V~ 
' 0 . 4.011 VI 1.'3l Vl 1 .• 233 V3 
'2 4.l85 VI 1.2l9 Vl 1 231 V3 
'4: 4.553 VI 1. 227 Vl 1:228 V3 
_Jo. 4 . 821 VI 1. 223 Vl 1. 225 V3 
3H ).089 VI 1.221 V2 1 . 2l1 V3 
, ~o: '.357 VI 1.l18 Vl 1.2l0 V3 
, 42. 5.6l4 VI 1.216 Vl 1.216 V3 
.- --- _ ~Io.. 5 .• 892 VI- 1.ll2 Vl 1.212 V'3 
46. 6.159 VI 1.209 VI 1.210 VI 4d. 6 .427 Vi 1.207 V . 207 V 50. 6 . 694 V 1.203 V .205 V 
-r------~~. ~ . 96Z VI I.lOO Vl 1.202 VI 
' • . 1.30 VI .198 V2 1.199 V 56. 7 . ~97 VI 1.193 Vl 1.196 V 
'H. 1.765 VI 1.190 V2 1.191 V3 
- ~----- flO~ __ 8.0n_ - V1 - 1.~-88 V2. -l-.1-3-9. V3 
62. 8 . 300 VI 1.183 V2 1.185 V3 
" 610. H. 567 III 1.179 y2. 1.181 V3 
66 . 8.835 V1 1 . 115 V2. 1.177 V3 6~ 9.~2 VI 1.171 V~ 1 171 VI 10: 9 . 369 VI 1.168 V 1:169 V 
'2. 9.637 VI 1.162 V 1.164 V 
11 110. Z'I04 VI 1;160 Vi 1.160 \/J 
-' ____ l 6. 110"gl--- -lJl hl -115-7. V - 1-.156-2 V3-" 18' .4 8 VI • 54 V2 1.15 V ~ ~. 10.7 5 VI 1.151 V2 1e149 V3 
.. ~2. 1~:~B2 V 1.150 V2. 1.11t5 V3 
-, _~_--1 .. - - --'II. - 1,,148 V~ --1,,111 V3 
-'; 116 ., 111.5 4 vt .14 , V t "l V3 
• ISS 170 V 4 V 1 V 
" 94 : 12 : 558 V 1:13 V 1:080 vi 
- ------.!j6.- - 1+;-1-l. S- ---V.A-- - h-. lUI -V2 1.0.13 -VI 
. .,,~. 13.075 VI 1.121 V2 1. 06it II 
o 100. 13.331 VI 1.111 V2 1.055 V 
102. 13.5" Vl 1.097 v2 1.044 V3 ~. -- - ·to..~ ---- L3r8 - II -i.-on Vl .035- v3 
" 06. 14 . 1 5 V .06~ V2 1.02C> V 
.' IUU. 14.379 vi 1.05 V2 1.016 V 
.. ! ,L 10 . ltv.645 V 1.04 yZ 1.00it V 
· '----- --_ ._-
'- -
'0° fJ\~ 
· ;~~_ _ ___ ______ ~ i ~_ 
t _H fS r 
'Il. Q ..0 
,,----- --- ----- :e 'J! -~ 'I \0 W ~ 
"r- . 't". - ~ --- - --.- - - - • , 
· 
"I 
CELL_V 
1. 335 \/4 
1. 29 9 V4 
1.283 V4 
1. 272 V4 
1. 266 V4 
1.260 V4 
1.257 V4 1:~~1 ~: 1.2~0 vit 
1. 247 V4 
1.243 v'+ 
1.241 y4 .239 V4 
1.234 V4 
1.230 V4 
1.228 vlt 
1.-225 V4 
1. 223 V4 
1 219 V4 
1:218 Vit 
1.213 V4 
1.210 V4 
1.289 v4 1.2 6 V4 
t .201 Y4 199 y4 
1:195 ylt 
1.192 V4 
1 18·9 V4 
1:185 V4 
1.181 ylt 
1.117 'fI4 
1..172 V4
4 I 169 V :164 V4 
t.161 vit '158 y4 54 V4 
1: 151 Vit 1 1t6 vit 
1:141 y4 
I·U! ~: l·M 4 1:071 ~4 
1.063 Vl; 
1.0,4 ,,4 .0"3 vit 1.03 .. V. 
1.026 I/It 
1.015 v" 
.003 V" 
CELL - V 
1 . 334 V5 
1.298 '1 5 
1.282 v5 .271 v5 
1.263 v5 
1.258 v5 
1.255 v5 
1.251 V~ 1.249 V 1.247 V 
1.245 \I 
1.242 V 
1.239 V .235 V 
1.231 y5 
1.229 v5 
1.225 v 5 
1. 223 v5 
1.220 V 
1.2il V 1.2 v5 .21 \/5 t:~g2 ~~ 
1.203 v5 
t"ZOO v5 .197 V~ .194 v5 
l:U~ ~~ 
1.183 V5 
1.nf '15. 
1.11 Vi 1. y l:ll~ ~5 1 . 1~9 v5 .155 V5 1.1~2 v5 l :llti ~; 
1. 141 \(5 
I:JJ~ ~I 1 &92 V 
1:085 V 
1.077 V 
1·0!7 VI .  5 II 
1.05 V 
1.035 V 
i .026 V .018 V 
SHA.DOw PENI OD IS 6 CyCLE IS 932. 
CELL-V CELL-V CELL-V CELL_V AVE-V HIGH_V 
1 . 3l 6 .000 . 0000 . 000 t'il6 1. 331 &. 300 .000 .00 . 000 ~ 00 t. ~o 
.284 .0 0 .000 .000 1. 83 . c~ 1. 273 .080 .g08 .ogo 1.212 .2 73 1.266 .000 • 0 . 0 0 1.265 1.266 
1.260 . 000 .08~ . 000 1.260 1.260 1.258 .000 .0 .00'0 1.257 1.258 
1.25i .000 .OC . 000 1. 253 1.2i' 1.25 .ogo .000 .000 1. l51 1. 2 1.~5 .0 Q .088 .080 . 2-9 1 ~2 1. 48 .000 .0 .0 0 1. 247 1.2_8 
t• 45 .000 .000 .000 1.244 1.j45 .2.42 . 080 .000 . 000 l.l41 • 42 
1.239 .0 0 .oog .OQO 1. 237 1 . 39 
1.235 .000 .00 . 000 1 . 2~3 1.23~ 1.232 .000 .000 . 000 1. 2. 0 1.23 
WQEC, 
PAC,E IS 
7-1.14 3. 
LO"' _V 
I:Hi l :~p 1 : ~ 5 ' 
1 :i229 1. 4 7 
1. 45 
1 42 
1:239 
1. 235 
1.23 1 
1.230 .000 . 000 . 008 1. 2 8 1.23 
1.227 .000 .008 . • 00 - 1. 225 1.22 ~ 
1.224 .000. e OO .ogo . 2Z2 l'mlt 1
•229 
.225 
_ .2.23 1·jfO 1.2 0 .000 .000 .0 a 1. 2l9 1. 0 
1. 9 • 0 • .0 1. 11 • 9 1.d'\ .880 _ --T8&8 __ -.088_ ---J.Jl:~--- t 
1.21t .000 .000 .000 1 .210 l'j!l 1.210 .000 .oog .088 1.208 • 0 i.201 . 000 . 00 .0 1.205 1. 7 _~ 1:~8~ :~g8 -:8RO - - :g88~- - l:i~1- - i :~86- t~fg¥ 
i~ul 
t;l8I 
1'197 .000 .008 .000 1 . 19~ .t97 • 9~ 
1. 93 'HO .000 .gg8 1. 191 l;~n f~91 hUO - • 8 -- .0.0(1 "_ - --. - - - . .1 ... 1.89 ---+rl9tL - - 1 3 1.186 • .000 .0 0 1. l84 1.186 • , 
1.181 .000 .000 .000 1 . 180 1.181 1.1 9 
1.178 .000 .000 .000 1. 17t 1.1l! 1 ' 1 75 1'11'2 .000 _ . • 000 - -. 0.00 - 1;+7 - .1..-1 -- i- 7 1 
1. 6~ .080 .888 . 008 1'16~ i.t 9 • 6 1. 6 .0 0 • .og 1. 6 • 64 1. 6 
t · 16 • 000 • 000 • a a 1; 16 l • .161 1. H '-i56 .0051 -- .-D08-·---.0.oo -_h-i5g ._--1~ -_.1:..1 .-• 52 .OOU .00 . 000 1. 5 1.1 54 1; 15 
1•149 .ooog .8g8 .oog 1.15 1. 15A 1.1: .146 • 0 • .00 1.146 1.15 1 ;~4 1.1"-1 .. DOG __ .. _ .. 0.00.... __ -.;.000 ___ ~Z--~lo.8 __ ~?-_ 
·l~~ ·8~g '8i8 .ggi 1·1~1 1'141 l · !~ t 
1:089 :o~o :000 : 000 :a9l .1: rtf 1: 'I 
15881.- . AOiL - ~O----~O--h-o.U--h4li _ 1;..Q1 1. 13 0000 .000 . 000 1.080 1.12 1 1. 06 
... 0!5 . 000 .000 .000 1.oiO 1.1 11 l ' 8l~ 
.0 3 .0 0 . 0 .000 .0 .0 7 • 
, .0 - 5 _.08.0 __ _ .o8i. __ -.000 ._. --t;o I 1 .01L..-_.~ 
t.OH . 000 .000 .ogo l . OU t. 06 7 l.on l:gf~ :888 :888 :g08 1:8t+ 1:813 :8&S 
----------
183 
t 
., 
-t 
"f 
'. 
DATt OF RUN I S 09 / 20/ 76 PACK NUMBER 15 208A SHADOW PERIUD 15 
TI ME A101P5 CELL - V CELL- V CELL- V CELL-V CELL- V CELL- v 
112 . 1
4
'111 Vl 1 .02~ Vl .989 V3 . 9 ag V4 1 . 00 9 Vi 1 . 009 .000 114 .· 15 71 
-VI t:866 ~~ . 96~ V1 . 97 . V4 . 9~Z V ·<iX7 . 000 116: 15 : 44 . 9!t V . 94 9 1/4 . 9 V . 9 2 .000 
118' I s . 7°I ~ l . ~~ ~ v ~ :~g~ ~~ :3U ~~ :iU ~5 : ~~~ .goo lO! • 1S·r • 00 la .. 16. 3 VI : 22 ~ .686 V3 . 665 V4 • log v~ • 85 ·S88 Z/O. 6.418 . 9 00 V~ .513 V3 .238 V4 .69 v5 . 854 
l lS . 16 . 660 ~ 1 . 853 V . 413 \1 3 . 038 V4 .199 v 5 . 834 : 000 
~ 
.\ 
184 
r 
~\(Ll.,,," ,1-1..>4 
6 CY(.LF 15 932 . PA(, E IS 
CELL-v CELt-V AVE-V HIGH - V LOw-
. 000 . 0 00 1. 005 t . gl~ . ,.. -
. 000 . 0 00 .9¥0 _ . ~l. _ •. 969 __ -
. 000 . 0 00 . 9 4 n~_ L 
. 000 .000 .94~ 
. 000 .000 .90 
:888 :888 ::2£ 
. 000 .000 .467 
.__ _ __ " __ • ______ . __ . __ a· __ 
-- ---- ----- -----
.; 
I ) 
" ) 
I: 'J 
,) 
I) ) 
.. 
,-
(j 
, iit 
11 
, ) 
,. 
" ) 
,I :l 
:. 
,) 
i) 
" 
; 
, 
) 
) 
WQEC/C 77-134 
D 'oTt ()f . ; ~' !:J 'J" / • ~ I It. ':-,lC" ~'\" ' I ..JF ~ I .... Z')tlA 
Slt AlJu " pnH l u ! 5 1 CYCLF 15 11 1" • P/llJ £: 
I ~ 
T 1 ' \ ::- A " ~;l~ C ~ L L - , C[l L_ ,-, :"EL~ - J CE LL- II CfLL - 1i CfLL- \ CEL
L- V CELL- \o AVE - V HIGI- - v Le ,, -
t . • t ,.) ~ l 1 , 34 3 n 1. 3 .. 3 v3 1. 34 I >/ 4 I • 3 ~ I \15 1. 3
42 . oor . OO!) . 000 
" 
, ~2 ! 1, 1 1 , .>::'7 It :! 1. 30£. v3 1 . 305 ..: 4 1 , 30t; . 5 1 . 301 
00,1 . ooc . 0 00 
t. , . 7 "''1 J • '-- ~., , ~ 1. 781 v.3 I , ~b 5 ." l" l!~ .5 I , , t:J 
• uO ~ . 00S . 000 
( !I . :' . ';.,7 , ! l. <.7 .. ,2 1 . 275 d 1. _ 13 ,' 4 1 . ~7} '..-5 1 . .. 7
7 · OO i. . 00 . 0 00 
1(1 . 1 . ~ l! ~ 1 1 . .. 1> ~ ," 1 · 256 "' I ' ~oo J .. \ • zt- .. \ ~ 1 . ~69 : 00" . 00
0 . 000 
1l I . '>7 r vi 1 . '~v ,2 L. 26C v ~ I . 59 vI, 1 . 25 ') \. l · £62 
. 00 (\ . 000 . 000 
f 
1< 1. Qeo " 1 1., 5 .l 1 . ~·;7 .3 I . .. 56 ,/ 4 1 . 25b .5 . 259 . OO
!) . 000 . 0 00 
I /) . e . l ..!- , v i 1 . l(2 \l 1 . 2 5 3 '13 1 . Z52 V4 1 . l51 v~ 1 . ':5 5 
O(l" . 000 . noo 
1 0 , l . j:;7 • 1 1 . ,.1.1 ,z. 1 . 25l n 1 . 2 50 ./ 4 1. ':5 0 ,!) 1. 25 3 
' oD e· . 000 . 000 
III '- ,,~ ~ v L l . l4;; \l 1 . 2 <. 0 ... 3 \ , .2 " a ./ 4 1. ~ .. 1 , 5 1 . 25') '
oor . 000 . 000 
u ' ': : 9)C \ 1 l . l4 5 "l l . l 4t- . } 1 . ~45 / 4 1 . 24 5 .5 1 , 249 
' oor . 000 . 000 
, l < j . l e5 ,, 1 l . c: t, ~ vl 1. 243 {3 1. 2"3 V4 1 . 2 4 2 v~ l . l 4 6 
· 00 -; . 000 . 000 
'!b . j , ,, )! ,/ 1 1 , 2 4 1 \ 2 1. 24 1 V3 I . ~ 41 VI. I. l .. \) .5 1 . 243 
· 00r. . 00 ') . 000 
~:l ; . ~J1 \ 1 l . d o . l L. 2 39 .J3 1 . ... 30 1/ 4 1 , 237 '.5 I . ': 
4 1 ' 00 . . 00 0 . 000 
, 0 ' j . "'~3 V1 1. £3 6 . 2 1. 730 v3 l . l36 J4 1 . 235 ,, 5 1 • .139 
• oor. . 000 . 0 00 
J2 : :. . ?l'l \/ 1 t . d2 v2 1. 23:1 V3 ! . ,nz VI. 1 . ~~~ V? L ~ ~1 
' ooc . oog . 000 
• 00(,' 00 , 000 
' 00 1' '000 . 000 
' 000 : 000 . noO 
t ~ ~ ~ ::> , 3'; ) I: L l.ns .2 1 ~ 2;: 1 ~~ I . LZ3 J" 1 . 222 '.15 1 . 2 27 ' 00(' . 000 . 000 ,. J • ) . "2 '''\ • I 1 • .:2 v2 1. 22 0 Ii l . lZ vi. 1 . c.. 2~ vS 1. 223 · OO!) . 000 . 0 00 
-. 
• OOC 
!:ot , ... ::> . 'il~ ,, 1 I , d & ,' 2 1. 2 17 v3 1. 21 0 1/ " 1. 217 v~ 1. 220 
. 000 . 0 00 
'O f) o . 3~2 II I 1. 21" \,2 1. 2 13 V3 1. 21i VI., 1. 2 16 , 5 1. 218 
• UO (I . 000 . 000 
, .. ,, ' 0 . 3 9 v 1 l . ll! V2 1. 2 Ll V3 L • 21 VI. 1. 2 1 v 5 l . l l5 
' 00" . 000 . 000 
) .J ' o . !>25 ,, 1 1, 233 'J2 1.20S d L. 209 V4 1 . 209 v 5 1. 2lL 
' 00" . 00') . 000 
.,2' 0 . R92 Vi 1. 205 .J2 1,206 113 1 . 206 V4 1 . 200 ~ 5 1 . 2
09 ' ooe . 00 0 . 000 
::> • • 1. 159 >' 1 1 • .101 V2 1 . 202 V3 1. 201 V4 1. 202 v5 1 . 206 
' ooc . coo . 000 
( ::>0 ' 1. 4ol5 1/ 1 1 . 199 li2 1. 199 v~ 1. 199 V4 1. 200 .. 5 1 . 20
2 ' 000 . 000 . 000 
'> b ' l . o"J2 VI 1 . 196 v 2 1. 196 v 1 . 196 V4 1 . 19b V5 1 . 200
 ' OOl . 000 . 000 
00 : ~ . :. .)n VI 1 , 192 V2 1. 19 1 V3 1. 192 V4 1. 192 .. 5 1 . 1 ~6 
• 0Ol~ . 000 . 0 00 
oZ . "' . 22 ~ III 1 . 1 ~9 III lol~9 Vj lol a9 1/4 lol g9 \~ l oll : 00
0 . 000 . 000 
( ~4 • 13 . 4 ~o ~ t 1. 104 ~2 1 . 1 5 V 1 . 1 5 1/4 1 . 1 5 V l . Lo9 
. 00l . 00 0 . 00 0 
b o o ~ . 760 1. 180 " 2 1 . la(' v3 1 . 13 1 VI. 1 . 18L 1/ 5 1 . L 85 
ooe 
' 88g . 0 00 
oil " , ('123 VI 1 . 174 1i 2 1 . 115 V3 I , L75 V4 1 . 11 6 V ~ L. p9 
' 001) . 00 0 
I f) • 
'J . J ~ ) II I 1 . 1 6~ VZ 1 . 169 li 3 1 . 110 VI; 1 . 111 ,, 5 l . 14 
· oor. ' 000 . 000 
t I .! • .. . 600 VL 1 . 10 V ~ 1 . 1 ~ 1; V3 
1 16 5 -/ 4 1 . 167 v5 1 . L10 ' ooc ' 000 . 000 
''' : .. . a::0 ~ t 1. l61 v 1 . 1 9 ,,3 I : L60 V4 L. l6 3 v5 1. 165 
' 000 :00 0 . 000 
10 . - ~Q . O,o 1. 151 ..,2 1 . L 55- '0' 3 I . L55 V4 1 . 15 9 v5 hlbl 
' 0 00 . 000 . 000 
~ l 1 . 155 Vl 1. 150 V3 1. 150 V4 1 . 15~ v 5 t·15a :ggg 
. 000 . 000 
1 . 15l V2 1 . 142 V3 I . L44 V4 1 . 15 V5 . 154 
. 000 . 0 00 
1 1 .1 50 v 2 I . L33 V3 1 . 136 V4 1 . 149 \oS 1 . 149 
' 000 .000 . 0 00 
I 1. 14 9 vl L. 119 v 3 1. 122 v 4 1. 144 \/ 5 1 . 145 
' 000 . 00 0 . 000 
1 1.145 li 2 1.1 06 J3 1 . 10n \/ 4 1 . 13 !! \/5 1 . 13 a 
' OO V . 000 . noO 
, ~~ ~ ~~ · ~ 2~ VI L. 14 .1 >12 1 . 09 2 H I , C91 I I; 1 . 130 v5 1 . 1Z
9 ' 00 ': . 000 . 000 
' I L. 14J v2 1. ,)S 2 v3 J • Jil l -/4 L. lL9 v ~ 1 . 114 ·
OO J . 000 . 000 
1 1 . 1~1I liZ 1. 07 2 ~3 1 . 070 ..; 4 1 . 105 1/ 1 . 098 
' 000 . 000 -. 000 
VI 1. 1 .. V2 1. 062 \'3 1 . 060 '1 4 1. 09 L v5 1 . 085 
' 000 .000 . noo 
t , ~~ . ! ~ . Il~ VI 1. 13 0 v2 I . C52 v3 l . 0 50 V4 
1 . 07 8 v!:I I . U73 ' uoo .000 . 000 
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74 1. 0000 1.1912 . 0270 8 . 3610 g . 7000 . 1520 1 . 3970 1 . 4 486 6.7980 11 . 6000 6 . 8000 
8 742 . 0000 1. 1868 . 0260 7 ,4 510 1 . 2000 . 1550 1.3950 1 . 44 70 7 . 1SZ0 11 . 6 400 6 . 8000 
74 3 . 0000 1 . 1842 . 02 10 7 . 23 0 9 . 6000 .1 560 1 .4 100 1 . 4864 7.56 0 1l . 8000 7 . 0 000 
745. 0000 1. 18 10 , 0 200 7 , 231 0 9 . 6000 . 1520 1.4 200 1. 5 32 8. 1740 1l . 9~00 7 . 2000 '\ 
8 746 .0000 1 .1700 . 0 250 7 . 2310 9 . 60 00 . 15 10 1 . 4150 1 . 5066 9. 0 290 12 . 5 00 7 . 7000 
747 . 0000 1.1 69 8 . 0 260 7 . 4570 9 .8000 . 1550 1 . 4110 1 . 4~80 9. 0780 12 . 9000 8 . 1000 
748 . 0000 1 . 1698 . 0 270 7 . 4570 9.8000 . 1570 1 . 421 0 1 , 5 64 Q .3340 13 . 7000 8 . 9000 
74 9 . 0000 1 . 17 20 , 02 10 7 . 4 570 Z.gooo . 1580 1 . 4200 1 4Z06 9 . H20 14 . 2000 9 . 4000 
75 1 . 0000 1 . 19 14 . 0220 7.6830 1 . 000 . 1550 1 . 4170 1: 5 72 9 . 3300 13 . 7700 8 . 9000 
8 752 . 0000 1. 1876 0230 7 . 4 570 9 .60 00 , 1600 1. 4120 1 , 4~I6 9 , 3170 13 . 5600 S · 70 00 
8 753 . 0000 1.1834 : 02 10 7 . 6830 9 .4 000 . 15g0 1 . 4 230 1 . 5 6 9 . 34 50 15 . 5400 1 . 7000 
8 75 4 . ° 000 1.1856 . 02 20 7 . 4570 9 . 8000 . 16 0 1. 4 120 1 . 4740 9 . 3100 11 . 3400 6 . 5000 ) 
8 755 . 0000 1.1 87 4 . 0220 7 . 457 0 9 . 5000 . 1610 1 .41 70 1 . 48g8 9 . 0 350 10 . 6000 5 .8000 
8 756 . 0000 1.1934 . 0 210 7 . 68 30 9 . 6000 . 1620 1. 4 250 1 . 52 2 8 . 8000 11. 4000 6 .4000 
8 757.0 000 1.1 87 4 . 0240 7 . 2310 9 . 2000 . 1640 1. 4110 1 . 48 38 8 . 330 12.500 0 7 . 5000 
8 75Y . 0000 1. 2 4 2 . 0270 7 . 683 0 9 . 2000 . 1650 1 . 4 220 1 . 51 b6 7 . 14 20 12 . 9000 7 . 9000 • 8 76 . 0000 1 . 2 106 . 0250 7 . 23 10 9 . 0000 . 1620 1. 4200 1 .4714 f> , 3820 9 , 3000 4 . 5000 
8 763. 0000 1 . 2190 . 02 40 7 . 683 0 9 . 3000 . 1600 1. 4250 1 . 50 10 5 . 4660 9 . 1000 4. 3000 
8 765,0000 1 . 2260 . 0 2 10 7 . 4570 9 .7000 , 1550 1 . 4210 1 . 5046 4 , 3Ho 8 ' 6000 3 . 7000 8 76 7 . 0000 1 . 2388 . 0 190 7 . 4570 9 . 7000 . 1510 1 . 4 100 1 .4728 33 0 8 000 3 . 200 0 ) 
8 769 . 0000 1.2446 . 01 80 7 .4 570 9 . 7000 . 1480 1.4290 1.5194 2 : 3680 7 : 5000 2 . 7000 
8 77 1. 0000 1.2672 . 0 17 0 7 .4 570 ~ ' 8000 . 14 50 1 . 42 50 1.5012 1. 3 170 6 . 280 0 1 . 4000 
8 912. 0000 1 . 2454 . 0720 11 .7510 4 . 000 . 14 20 1 . 4 020 1 . 45 88 1 . 32g0 6 . 4700 1 . 6000 
8 9 14 . 0000 1. 2286 .02 j O 29 . 1530 3 1 . 0000 . 1370 1. 4130 1 .4 622 2 . 41 0 7 . 2000 2 . 4000 i, 8 916 . 0000 1 . 2162 03 0 25 . 08 50 27 . 0000 . 1430 1.4 11 0 1. 4646 3 . 3S:S0 8 . 4000 3 . 6000 
8 9 18 . 0000 1. 2022 : 03 10 23 0~10 25 0000 14 70 1 41 50 1 462 6 4 6 20 g 5600 4 .7000 8 920. 00 00 1.1904 . 0300 20 : 3 90 22 : 0000 : 142 0 1:41 80 1:4664 5 : 5680 1 : 7 00 5·Z000 8 92 2 . 0000 1 .1842 . 0 27 0 18 . 7 570 20 . 0000 .1 410 1 . 4 160 1 . 473 4 6 . 4 90 11 . 7500 7 . 000 ) 
8 924 .0000 1 .1774 . 02 20 16 ~4yO 18 0000 14 50 1. 4 200 1 5030 7 . 2"1 40 li . 37 00 6 .6000 
8 925 . 0000 1 . 1734 . 0220 16 : 7 0 18 : 0000 : 14 70 1 . 4 120 1:4904 7 . 7 120 12 . 68 00 7 .8000 
8 926 . 0000 1 . 17 10 . 02 50 15 . 8190 18 . 0000 .1 520 1.40 70 1 . 4842 8 . 11 30 12 . 550 0 7 . 7000 
8 927 . 0000 1 .1 676 . 02 30 15 . 14 10 17 . 0000 .1 570 1. 4 160 1 . 4930 8 . 6570 13 . 7600 8 .8000 
'.' 8 928 . 0000 1 . 163 0 . 0 21 0 14 . 6890 17 . 0000 . 1490 1. 4180 1. 49 50 9. 19 70 13 . 5500 8 . 7000 
8 926. 0000 1.1 61 2 . 0 270 14 . 2370 16 . 0000 . 1520 1 . 4160 1 . 411 0 9 . 4460 13 . 360 0 6.6000 @ 93 . 0000 1 .1 648 .nyo 13.7~50 16 . 0000 . 1550 1. 4 250 1.5 4 0 9 . 4 380 13 . 3 700 8 .6000 
8 931.0000 . 1.1 666 02 0 12 4 90 14 5000 1530 I 4270 I 5198 9 . 4460 13 . 4300 8.7000 i' 8 93 3.0000 1 .18 24 : 0230 11 : 7510 14 : 0000 : 1520 1 :41 00 1:48a 9 . 4 180 13 .4 500 8 .7000 8 934w OO OO 1 . 18 26 . 0 260 11 . 7510 14. 0000 .1 470 1.412 0 1.46 4 9 . 3760 13 .4500 8 .7000 8 935 . 0 000 1. 1818 . 0 25 0 11 . 5250 13 . 5000 . 1510 1. 4150 1. 5 04 9 . 3900 13 . 6600 8 . 9000 
8 936. 0000 1. 1794 . 0 280 Z 943 0 12 0000 1520 I 4 130 I 4Z9 O 9 . 3Z30 13 . 4000 9 . 20 00 ) 
8 937 . 0000 1 .1882 . 0270 1 : 8470 13 : 0000 : 1570 1 : 4160 1: 5 98 9 . 0 20 12 . 8000 9 . 0000 
8 938 . 0 00 0 1 . 2020 . 02 50 10 . 3950 13 . 4000 . 1550 1 . 4 100 1 .47 74 8 . 5940 12 . 37 00 8 . 6000 
8 939.0000 1. 20 18 . 0 250 10 . 39 50 13 . 4000 . 15 10 1.4170 1 . 50 8 2 8 . 0360 12 .4 100 8 . 2-000 , 
8 941. 0000 1.2026 . 0360 10 . 1690 13 . 1000 . 1470 1. 4190 1.5190 7 . 2 190 12 . 0000 7 . 8000 
.) 
8 94 3 . 0000 1 . 2078 . 02 50 9 . 491 0 12 . 0000 . 1450 1.4170 1 . 5 106 6 . 4090 11 . 6 200 6 .8000 
8 945 .0000 1 . 2152 . 0330 9 . 717 0 13 . 0000 . 14 20 1.41 50 1.4950 5 .495 0 10 . 5600 5 .7000 
8 947. 0000 1. 22 58 . 0 280 9 . 265 0 12 . 7000 . 1350 1. 43 00 1. 53 90 4 . 3900 9 .4600 4 .6000 
8 949 .0000 1 . 2378 . 0 21 0 9 .49 10 13 . 2000 .1 410 1.4 170 1 .490 2 3 . 32 10 8 . 45 00 3 . 6000 :) 
51 . 0000 1. 249 2 . 02 20 9 . 4910 13.5000 . 1370 1.4 150 1 . 4 892 2 . 3860 7 . 4000 2 . 6000 
53 0000 1 . 2636 . 0 200 7 . 0050 10 . 0000 . 131 0 1 . 4 150 1. 4870 1 . 3 17 0 5 . 980 0 1 .1000 
1094: 0000 1.2468 . 0 650 7.9090 19.0000 .1 3 10 1 .4 12 0 1.4778 1. 3290 6 . 1'000 1 .4000 
8 1096.0000 1. 2480 . 02 40 8 .1350 14 . 0000 .1 42 0 1. 4 100 1.4662 1. 6010 7 . 21 00 2 .4000 
1098 . 0000 1.2198 . 021 0 7 .9090 10 . 2000 .1 570 1. 4 200 1 . 5094 3 . 35 10 8 . 3900 3 .6000 
1100 0 000 1 . 2100 . 0 170 7 .9090 10 . 1000 .1 310 1.411 0 1.4756 4 . 297 0 8 1100 3 .4000 
8 1102 : 0000 1 . 2 04 2 . 0 21 0 8 . 135 0 9 . 6000 . 1520 1.4 200 1 . 50 )4 5 . 4000 10 : 27 00 5 .4000 
8 1 104. 0000 1 . 1884 . 0 300 8 . 361 0 9 . 7000 14 10 1.4230 1 51 :0 6 .4880 11 . 6300 6 . 8000 ,'I 
8 1106 . 0000 1 .1 824 . 0 31 0 8 . 1350 9 . 8000 : 1470 1. 4 120 1 : 415 8 7 . 3070 11 . 3700 6 . 5000 
8 1107. 0000 1. 1794 . 0 250 7 . 68 30 9 . 2000 . 1450 1.4170 1. 49 74 7 . 682 v 12 . 67 00 7 . 9 000 
8 11 08.0000 1 . 1782 . 0 210 7 . 9090 9 . 5000 . 1410 1. 4100 1.4688 7 . 99 80 12 . 57 00 8 . 1000 
8 1109. 0000 1. 17 16 . 0 290 8 .1350 10 . 0000 . 1360 1.411 0 1. 47 22 8 . 53 30 12.4200 8 . 0000 .I) 
8 1110. 0000 1.1 6 74 . 031 0 8 . 36 10 10 . 3000 . 1400 1.41~ 0 1 .4 ~92 9 . 06 40 13 . 4600 9 . 2000 
111 1.0000 1 . 1674 . 0 170 8 .135 0 10 . 1000 . 13 70 J .4 ) 0 1 . 5 46 9 .33 10 13. 3 500 9 . 100 0 
Ill l . OOOO 1.1 680 . 0 160 7 . 9090 10 . 0000 .1 420 1. 4 100 1 . 4720 9 . 34 20 13 . 41 00 9 . 2000 
ri 111 3 . 0000 1.1670 . 0220 7 . 90 90 10 . 000e .141 0 1 . 431 0 1. 5 322 9 . 3400 13 . 5000 9 .3000 
9 II I ~ .O O OO 1 . 1926 . 02 50 8 . 1350 10 . 1000 . 14 00 1 . 4120 1.4 812 9 . 3400 15 . 2000 10 . 4000 
1116.0000 1. 1894 . 0 270 7 . 9090 9 . 2000 . 1370 1." 150 1 . 509 4 9 . 3300 14 . 7 600 9 . 8000 
11 17 . 0000 1 .186 2 .0210 7 .9090 9 . 0000 . 14 20 1 . 41 ~0 1. 4968 9 . 2480 13 .4400 S . 7000 
8 1118. 0000 1.1 848 . 0 200 7 . 9090 9 . 0000 . 1370 1. 41 40 1. 48 96 9 . 2610 13 . 54 00 b .8000 194 ,J 
8 1119 . 0000 1 .1860 . 0 250 7 . 6830 8 . 7000 . 13 10 1. 4160 1 . 50 60 8 . 9 890 13 .4 300 8 , 7000 
1120. 0000 1 . 1924 . 0 210 7.6 830 8 . 2000 .1 400 1. 41 40 1. 472 8 8 . 47 60 12 . 1100 7.4000 
112 1. 0000 1 . 19 56 • (118 0 7 . 4570 8 . 1000 . 1370 1. 4 130 1. 4936 7 . 9960 12 . 4 100 7 .700" , . ~ .. 
R 1123 . 0000 1 . 2000 . 02 50 7 . 6830 8 . 000e , 1310 1 . 4200 1 . 51 4 2 7 . 2230 11 . 2800 6.500 
'~ . OOOO 1 . 2066 . 0 270 7 . 6830 8 . 0000 . 1210 1. 4 150 1. 49 34 6 . 3980 11 . 7000 7 . 000 
. 000(\ 1-- . 7 13 P . on o 7 . 45 ' 0 ~ . 0000 . 1220 1.4 710 1.57' 7 5 . 4 560 10 . ') 600 "' . 'i000 
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3. Pack 209A, 5-cells 
Cell information: (Same as Pack 207A, Section V. C. 
1.) 
Parame ers: 
Depth of Discharge (%) 60 Float/Trickle Current 
(amps) .20 
Charge Control AE Auxilia
ry Electrode:* 
Charge Current (amps) 3.0 Resistance (ohms) 
300 
Discharge Cu rent (amps) 6.0 Trip Voltage (mv) 
300 
Temperature (OC) 20 
-Ce 11 s 3, 4 and 5. 
c . Capacity checks: (Discharge to .50 volts any cel
l). 
Cell Cell Cell Cell Cell 
ah 
1 2 3 4 5 ou
t 
Shadow 5 (Figu e 82) 1.010 .960 .961 1.
001 , 345 15.04 
Shadow 6 (Figure 83) .995 .937 .934 
.986 .357 14.64 
Shadow 7 (Figure 84) .991 .947 .918 
.977 .451 14.40 
Shadow 8 (F igu e 85) .970 .930 .882 
.953 .402 14.45 
Shadow 9 (Figure 86) .958 .838 .141 
.910 .200 13.84 
Shadow 10 (Figure 87) 1.027 1.025 1.008 
.995 -.085 12.77 
Shadow 11 1.006 .999 
.906 .907 -.178 12.77 
Shadow 12 (Figure 88) .789 .990 .984 
.281 .153 12.64 
Shadow 13 (Figure 89) 1.005 .991 .874 
.358 .391 11.93 
Shadow 14 (Figure 90) .945 .980 .974 .0
47 .868 11.67 
d. Test results during Eclipse Seasons: (Figures 91 t
o 98). 
(1 ) Average End of Discharge Voltages: The recondition
ing 
effect, due to the capacity chec ks, can be s
een for each period. The 
average voltage increased by 40 mi llivolts th
e day following the capacity 
chec k during period 14. 
(2) Average Cell Voltages at Trip and End of Charge: T
he 
end of charge vol tages were always higher tha
n the trip voltages for the 
fir s 7 p riods. This was reversed for the 
ext 6 periods as the trip 
vol ages were higher . Then during period 14 
the trip voltages were only 
higher at he beginning and at the end of the
 period. As indicativ of the 
previous packs 0 this group, higher trip vo
ltages at the beginning of 
each period appea rs to be due to the auxiliar
y electrodes becoming 
"desensitized" during the preceding sun perio
d. This conditlon lasted 4 
days during the last period (14) before the electrodes
 regained their 
sensitivity. 
200 
Q CIC 77- 134 
(3) 
p iod 5 hrou h 8. w or a 
t h u ili ry 1 c r d s r i ned their sensitivity. During periods 
9 throu h 4, h pr sures have rem ined con ant throughout the 
period ev n thou h he trip vol tag s have gotten v ry hi h at the 
beginnin 0 ach per iod. 
(4) Amp re-Hour In at Trip: During the middl p r i n 
of h 1 s h dow p iod. th ampere-hours i n at trip, were less than 
th amp r -hour s out ri ng the preceding discharge. Previously, the 
ampere-hours in at trip-were o always greater during the middle portion 
of the shadow periods. 
201 
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e. Performance during Sun Periods : The pack began test with a shadow period and has now 
completed 14 sun periods. The pressures, cell 1, have not exceeded 15 ps; a during any period. Beginning 
with period 8, various cells have exhibited high voltages at the start of the sun periods. Following is a 
l isting of the high. average and low cell voltages at the start and end of sun periods 5 through 14. 
Sun Periods 
5 6 7 8 
V_o1 tages** Start End Start End Start End Start End 
High 1.417(4.5) 1.405(2) 1.407(5) 1. 402(2) 1.407 (5 ) 1. 404(2) 1.460(3,4) 1. 398( 2) 
Average 1 .415 1.402 1.404 1.400 1.403 1.399 1.436 1.394 
low 1.411(2) 1. 399( 4) 1.400(1) 1. 396(5) 1. 400(3) 1. 390( 5) 1.413(1 ) 1. 382( 5) 
9 10 11 12 
Vol tages Start End Start End Start End Start End 
High 1.455(2) 1.416(5) 1.485(4) 1.377(5) 1~5l8( 5) 1. 391 (1) 1. 528(3) 1. 386( 1) 
Average 1 .424 1.405 1.436 1.367 1.471 1.381 1.442 1.369 
low 1.404(4) 1. 395( 1) 1. 409(5) 1. 346( 2) 1.434 (4 ) 1. 368{ 4) 1 .397 (1) 1.358(4) 
13 14 
Vol tages Start End Start End 
High 1.481(3) 1.401(1) 1.453(2 ) 1. 40l( 1) 
Average 1.413 1.370 1.424 1.391 
low 1.380(4) 1 . 353( 4) 1. 397 (1) 1.380(4) 
**--( ) Indicates whi ch cell. 
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4. Pa c 210A 5-c 11 s 
a. C 11 informa ion : (Same as Pa k 207A, ection V. C. 1.). 
b. Param ters: 
Depth 0 Di ch rg (%) 80 Floet/Trickle Curr nt (amps) .20 
Charge Con rol AE Auxiliary E1ectrode:* 
Charge Current ( mp ) 3. 0 Resistance (ohms) 300 
Di scharge Curr n (amps ) 8.0 Trip Voltage (mv) 300 
Tempera ture (OC) 20 
* --Ce 11 s 1. 2 and 5. 
c. Ca pacity checks : (Disc ha rge to . 50 volts any ce ll ). 
Cell Cell Cell Cell Cell ah 
1 2 3 4 5 ut 
Shadow 5 (Figur 99) .541 .979 .869 .905 .303 13.80 
Shadow 6 (Figure 100) .635 .989 902 .876 .161 13. 46 
Shadow 7 (Figure 101) .828 .997 .954 .920 . 452 12.98 
Shadow 8 (Fig ure 102) . 946 .996 .980 .952 . 499 13.36 
Shadow 9 (Fig ure 103) .338 1.133 1.130 1.093 1.1 00 10.22 
Shadow 10 (Figure 104) .263 1.193 1.193 1.190 1. 185 6.02 
Shadow 11 ** .983 .867 .765 -.080 11. 80 
Shadow 12 (F igure 105) .51 2 1.005 .975 -.205 12.16 
Shadow 13 (Figure 106 ) . 664 1.023 .958 .141 11 .13 
Shadow 14 (F igure 107) .585 .971 . 685 .412 12.04 
*k_ -C 11 1 leaking, remov d prior to shadow 11. 
d. Test results during Eclipse Seasons: (Figures 108 to 115). 
(1) Erratic data shown during periods 9 and 10, i s due 
to the "d rying out" of cell 1. Its pressure assembly wa s bumped during 
he sun period pr ior to shadow 9 which caused the weld at the base of 
the fill tube to br ak. This cell had low end of charge read ings and 
unreliabl e pressure readings. The ce ll was removed f rom the pack prior 
to the sta rt of shadow period 11. 
(2) Aver ge End of Discharge 01 ages: 
effect. due to the capacity checks, can be seen for all 
e cept periods 9 and 10. Th average voltage increased 
th d y fo llowing th capacity check dur-ing period 14. 
239 
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(3) Average Cell Voltages at Trip and End of Charge: During 
t he first 7 periods, the voltages at trlp were lower than those at the nd 
of charge. During period 8 this condition began t o reverse, and du ing 
the last 6 periods the voltages at trip were higher. High trip voltages at 
the beginning of each per iod appears to be due to the auxiliary electrodes 
becoming "desensitized" during the preceding sun period. Thi s condition 
w uld las t from 2 to 8 days except during the last 3 periods as the 
voltages at trip re~ined high throughout the periods. The end of 
charge voltages have been steadily inc reasing during the last 3 periods. 
During shadow 11, cell 2, began to exhibit a high end of charg~ voltage. 
This can be seen in the following paragraph, which lists the voltages at 
the beginning of each sun period. 
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KEY 
• HIC,H CELL 
+ LOw CELL 
• A\I~R.&G£ 
. 13 
1 . 
PACK NUMBE R IS 2 101. SHADOW PERI OD I S 5 
CYCLE NU~BER IS 750 . 
DISCHAR GE RATE IS 1.0 
1. 82 3.40 ~ .79 7.65 9.2 5 11. 37 12 . 95 
2.6 1 4. 10 6 .58 8. 45 10. 04 12. 16 13 . 80 
... 
IIl[C/C 77-134 
AMPERE HnUR 0111 
---------. ----.---.-------.-.. --.---.--.-----------.-------.------.---. ---.---.---.---------------.-.------------------.----1.60 
C 1. !.'7 
1. 54 
A 1.51 
1. 48 
P 1.45 
1 . 4 ~ 
"-
1. 40 
1. 37 
C 1. 34 1. 31 
I 1. 28 1. 25 
1 1.22 
1.1 9 
Y l. l 6 1. 13 
1. 10 
1. 07 
.: 1. 04 
1.01 
E .99 
• 96 
L • 93 
.90 
l .87 
.84 
.81 
.78 
V .75 
. 72 
0 • 69 
. 66 
l . 6 ~ 
.6 ~ 
1 .58 
.55 
A . 52 
.4-9 
G .46 
.43 
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1 . 282 
1 .275 
1. 269 
1 . 2(:.4 
1 . 250 
1 . 238 
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. 846 
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.. 
SHADOW PER IOD I S 1 
CELL - V CELL - V CFLL- V 
. 0 00 
. 0 00 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 00 0 
. 000 
. 000 
. 000 
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P 211A - 11 
. C 11 in rmation: (Same as Pa 7 A. c t i on V. C. 1.). 
6 
C 
l. 
6.0 
T 1 ra ur (C) 
Fl o /Tr ickl h r 
Auxi iar Electr d 
Resistance (o hm ) 
urrent (amp ) 
* - - 11 s 3 a nd 4. 
low 
nl i dd 1 
(Fi ur 11 ) 
1 in 
d. T 
; Che ks: ( 
11 
1 
- 0 
7. 2 
ul urin 
i schar to . o vol n 11 ) . 
C 11 h 
5 
7. 
n: (Fi ur 117 nd 11 ). 
( ) Th di continued followin hadow p riod 
C 11 Ana 1 y sis: 
tV ion (1) C 11 1 4 nd 5 w r torn-d wn wi h h f llowin 
thin. (a ) par r d ri r tion wa vid nt as the mat rial 
parator mat dal was moist. 
40 
.20 
00 
Ut~ 
WQEC/C 77- 134 
(c ) No discoloration as a result of mig ra tion, was 
obs v d on t he separator material . Material was slightly adhering to 
n gative plat s in the middle of he plate stac k. 
(d) Sma ll blisters were found at the top of the positive plates of cell 1. 
(e) Posi tve plates were uncoined at the bottom. 
(2) Gas samples f rom cell 1 had the following percentages: 
Oxygen (0%) 
Hydrogen (2.5%) 
Ni t rogen (89%) 
(3) Cells 2 and 3 were sent to GSFC for analysis. 
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6. Pa k 212A 5-ce11s 
Ce 1 i fo mation: s ck 07A, Section V. D. 1 .. 
b. Pram ter 
Depth of Oi sc rge (%) 80 l oat Curre t (a p ) 0. 0 Charg Con ro1 AE Aux'l; ry E ectr de:* Charge Current (amps ) 
.60 Resista ce (ohms~ 300 Disch r Current (am s) 8.0 Trip Voltage (mv 150 Temperature (OC) 
- 20 
- -Ce 11 s 1, 3 4 and 5. 
c. Cap i ty checks: (Oi sc harge to .5 vo ts any cell) . 
Cel Cell Cell Cell Cell ah 1 2 3 4 5 out S ad ow 5 (F ' gure 119) .447 .860 .823 .836 .696 8.20 Shadow #6 (Fi r 120) .89 .491 .626 . 694 .391 8. 24 Shado #7 (Figur 21 . 249 . 93 . 675 . 718 .659 8. 27 Shadow 8 (Fi1ure 122) ** . 481 .841 .664 .733 8.21 Sh dow #9 (Figu e 123 ) 
.386 1. 1 6 1.137 .972 6. 34 ad O\<J #10 
.437 1.106 1 .119 1.029 6.82 S do #11 
.373 1. 091 1.074 .962 8.93 Pas tcyc 1 i ng 7.00 7.00 7.22 7.22 
**--Ce 11 1 1 ea ir g, remov ed prior to shadow #8. 
d. es esults duri ng Eclipse Seasons: (F igures 124 to 129 ) . 
(.) Av rage End of Discharge Vol ages: The vo ltages re ver low and t e pack did no deliver h required capacity (9 . 6 ah ) during the middl por ion of ny shadow period after pe iod 2. 
(2) h performance of the pack, following shadow period 8, wa s eye r t ic as can b seen f rom the graphs. Tri p vol tages (prior to period 9) although ot sho for periods 5 throu h 8 du to a progra ing pro lem were always in the ra nge 0 1.55 to 1.70·#volts. 
(3) Ther were many pram er changes made dur ing the fir s ason i order ha t t is p ck coul d ope ate t t his ure. 0 e change, \/as that w n the t rip oltag was r ached he pac w u d be 1 ced on 0 en-circ 't instead of a tri c le charge bec use of ext re ly igh volt ges. 
" (4) C 1 lIS pressure transducer assew.bly was bumped rior to riod 8 wh ic h caused the we d at the base of the fill tube t o break. Cell 1 wa removed pri r to period 8. The pressures, during periods 6 and 7, ranged from 8 to 25 psia whi ch i - a change from p ev ious periods. 
200 
WQEC/C 77-134 
(5) The pack was discontinued following shadow per iod 11. 
Performance during Su n Periods: The pac k complet ed 10 sun 
periods prior to bei ng disconti nued. The pack wa s on open-c ircuit during 
these period s and t he auxiliary el ec trode voltages were 0.0 volts. The cell 
voltages tapered downward from the beginning (1.40 volts) to the end (1.30 
volts) of the sunlight per iods . 
f . Cell AnalYSis: 
(1) Cell 5 wa s torn down with the following Observations: 
(a) Positive plates were uncoined at the bottom. 
(b) No separator deter iora ti on. 
(c) Very small degree of migra ti on located onl y in t he 
middle of th pl ate stack. 
(d) Smamal l black spots, ranging i n size from a pinhead to 
1/8 inch diamet er , were found on the positive plates. There were an average 
of two spot s on each side of each plate and sometimes t he separator material 
next to the spot was discolored. 
. Section VI. (2) Chemical analysis of cell 5 is contained in Table II, 
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(2) Pack discontinued following Shadow 11 . 
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D. GE 12.0 ah (IUE) 
1. Pack 228A, 5-cell s 
a . Cell information: 
(1) The cell s were manufactured for NASA, GSFC, under 
ract number NAS-5-195B4, according to the Manufacturing Control 
Docum n (CD) 232A2222AA-54 and GSFE's specification S-761-P-6. he 
cells ar f rom a 10 of 175 cells procured for the International 
Ultr viol t Explorer (IUE) Project · but due to a change in the pro'ec 
requireme ts were not u ed. The cells were identified with the 
I aruf curer's cat log number 42B012AB21-G2 with tree cells having 
auxilia y elec rodes and fo ur cells having pressure gauges. Details of 
1 desi n con ruction, manufacturing and performance during 
ac ept n l.esting by the manufacturer are surrmarized and reported i n 
G FC re r X-71l- l 6-1B of January 1976. Initial evaluation t est 
r ults are con ained in the NAVWPNSUPPCEN Crane Report WQEC/C 76-
of 15 M rch 97 . 
b. Parameters: 
Depth of Discharge (%) BO 
Cha rge Control AE/ VL 
Charge Current (amps) 1.2 
Discharg Cur ren (amps) 8.0 
T mperature (OC) 20 
Voltage Li mit (vic) 1.48 
*--cells 1, 3 and 5 
Float/Tricle Current ( mps) 
Auxiliary Electrode*: 
Resistance (ohms) 
Trip Voltage (mv) 
Bandwidth (mv) 
.20 
300 
150 
3 
Ca pacity Checks : (Di scharge till any cell reaches .75 vol s) 
Cell 
1 
Precycling (Fi gure 130) . 575 
Shadow 1 (Figure 131) 
Cell 
2 
Cell 
3 
.189 1. 171 
Cell s scheduled for capacity checks : Shadow 
1 
2 
3 
4 
5 
302 
Cell 
4 
.188 
Cell s 
5 
4,5 
5 
3,4,5 
repeat 
Cell h 
5 ut 
1.204 11.23 
.198 15.78 
sequence 
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1. 04 4. 81 8. 6 9 II . 
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1.51 
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1.51 
1. 48 
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1.4 2 
1.40 
1. 37 
1. 3 4 -. 
1.31 
Z . 3 1 6.14 9 . "11 
1.28 • " 1.25 . • .... 
1.22 • ~ • 
\.19 
1.16 
1.13 
1.10 
1.01 
1.04 
1.01 
.99 
.96 
.93 
.90 
.81 
.84 
.81 
.78 
.75 
.72 
.69 
.b6 
.63 
.61 
.58 
.55 
.52 
.49 
.46 
.4 3 
. 40 
.31 
.34 
.31 
.28 
.25 
.22 
.20 • 
• 17 
.14 
.11 
.08 
.05 
.02 
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PAC BA 
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AMPERE RATE " 
SERIAL 091115Q. OA R.177.0Q4. 
GENER AL ELElTI C CFl 1 ~ 
PROJtCT I UE 
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-
12 . 10 8 -
11. 4 
10 . 10 3 -
9. 4 0 -
8.38 -
7.35 -
6. 3 3 -
- 2 
5.30 -
-2 
4.~8 -
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- 3 
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-1 
-3 
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3 
2 
2 
2 
1 
13 
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(2) End 0 Ch rg Vol The c 11 s w re unbal n 
hadow p riods at the end of charge. This condition 1 d 0 
tempe ur 'ncreasing durin the t hird shadow period i n 
r - hour inpu nd end of charge current increased whil h 
pa d cr d. 
r rna i:1 d 
du ; n 
emperature incl eas Th pr ur 
12 
obs rved ;n the 11i dd1 portion 
ell 3 indica d a pr ssur (40 P IA 
WQEC/C 77-134 
e. Performance during Sun Periods: The pack has completed 9 sun periods as It began test 
with an eclipse sea son. The pack originally was to float at its voltage limit during these periods ; but 
due to temperature Increase during Its ' first period. the pack was and is now placed on a trickl e charge 
of .2 amperes during these periods. The pressures have never exceeded 16 PSI~ during the sun periods 
except when the cells wore overcharged in period 5. Following is a listing of the high. average and 10 
cell voltages at the start and end of each sun period. 
Sun Peri ods 
1 2 
3 4 
Voltages* Start** End 
Start End Start 
End Start 
High 1.426(4 ) 1.409(4) 
1. 399(4) 1.40sf4 ) 1. 392{ 4) 1.4ff(4) 
1. 311{4 ) 
Average , .422 1.405 
1.392 1.400 1.384 
1.396 1.352 
Low 1.415(l} 1.400(1) 
1.388(5) 1. 393(1) 1. 376( 5) 1. 388(1) 
1. 329(5) 
5 6 
7 8 
voltages Start End 
Start End Start 
End Start 
High 1.392(4) 1.38111 ) 
1. 390(4) 1.380(4,5) 1. 386(4 ) 1. 38OT5) 
1.392(5) 
Average 1.375 1.369 
1.372 1.368 1.369 
1.364 1.381 
Low 1. 360( 5) 1.340(3) 
1. 356(5) 1.354 (2) 1.355(5) 1.350(3) 
1. 366(3) 
9 
voltages Start End 
High 1.406{4 ) 1.388(4) 
Average 1.388 1.374 
Low 1. 367 (2 ) 1. 360( 2) 
* __ ( } indicates which cell 
**--va1ues on Vl float, others at .2 amps 
313 
End 
1.3m2) 
1.368 
1. 360(1) 
End 
1.382{4 ) 
1.361 
1.346(2) 
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2. Pack 222A 5-cell s 
a. Cell informati on: (Same as pack 221A Section V.E.1. ) 
b. Parameters: 
o pth of Dischar e (%) 
Ch Control 
Charge urrent (amps) 
i charge Current (am s) 
Volt ge limit (vIc) 
60 
VL 
1. 20 
6.00 
1. 457 
Tempera ture (OC) 
Float Current (amps) 
Au iliary E1ectrod 
R sistance (olJTls) 
10 
.20 
20 
c . C pacity Chec s: (Oi s.harge to .50 volts any cell) 
Cell Cell Cell Cell C 11 
1 2 3 4 5 
.756 .8 64 .500 .900 .872 
.71 .909 .782 .826 .696 
.84 .977 .700 .561 .979 
.4 1 . 903 .475 . 073 . 922 
.627 .83 .732 .124 .907 
. 34 .769 .592 .221 .845 
1.079 1 . 0~7 1.088 1.086 .481 (Fig ur 1.165 1. 06 1.162 1.170 .470 ( i ur 1. 171 1. 12 1. 17 1. 176 . .47 (F igur .56 .421 .67 . 54 * 
*- C 11 5 discon nu d durin ca city c ec 5 .5 ah ou . 
d. T sults dur'n Ec 1 . ps Sea ons: (F igur s 159 to 1 
(2) Etld of Charge './oltag - : The cells have always been 
unbal need at the end of charge. Cell 5 began t o exhi bit t he hig hest . 
voltage during shado\>1 6 which indicates it was "drying" out. 
356 
ah 
ou 
15.70 
16.21 
17 . 
17 .64 
17.94 
18.06 
13.39 
10.52 
.81 
17.2 
QE I 71-
357 
WQEC/C 77-134 
e. Performance during Sun Periods: The pack has completed 9 sun periods as it began test with 
an eclipse season. The pack floated at its'vo1tage limit for the fir s t 4 periods. I\t t he end of periods 5 
and 6 it was charging a t l. 2 amperes due t o tempera ture i ncrea se and \'/as below its voltage 1 im it. Following 
period 6. the pack has been placed on a . 2 ampere t r ickle charge f or t he sun periods. The pres sures have 
always i ndi cated a vacuum duri ng the floa t periods , even when the cell s '.'Jere being overc ha r ged. Following 
is ali sti ng of t he high , average , a nd 10w cell voltages and curr ent (amps ) at t he s tar·t and end of each 
sun period . 
Sun Periods 
:" ! I 
2 3 
" Vo1tages* Start End Start End" Start End . Start 
High 1.474(4) 1. 480( 4) 1.481(4) 1. 485( 4) 1.465{ 4) 1.489(4) 1.513(4) 
Average 1.458 1.457 1.459 1.457 1.455 1.457 1.459 
Low 1.431 (2 ) . 1.430(5) 1. 446 (2) l.440( 5) 1.447 (2) 1.436(5) 1.434( 5) ; , 
Current .12 .17 .15 . i 9 .13 .22 .19 
5 6 7** 
Voltages Start End Start End Start End Start 
High 1. 510[4) 1.478(2) 1. 491(5) 1.450(2) 1.487 (5 ) 1.397(2) 1.443(5) 
Average 1.457 1.446 1.454 1.424 1.453 1.383 1.411 
low 1 . 432( 5) 1.420(3 ) 1.430(2 ) 1. 411 (5) 1.428(3 ) 1.376(3) , 1. 397 (1) 
Current .20 1.20 .34 1.20 .20 .20 .20 
9 
Voltages Start End 
High 1.423(2) 1.403(2) 
Average 1.411 1.393 
Low 1 .398 (4) 1.386(4 ) 
Current .2 .2 
*--() indicates which cell 
**-- current reduced to .2 am peres at start 
***--cells were 1. 310 volts and not fully charged due to low voltage programed on power supply 
f. Cell Analysi s : Cel l 5 was s en t to GSFC for analysis. 
358 
4 
End 
1.488( 4) 
1.458 
1.427(5) 
.51 
8 
End*** 
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AMPER E HOUR OIlT + Low Cell . 
• Avera ge Cell 
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-------------------------------------------------------------------------------------------------
( 
A 
P 
A 
C 
I 
T 
Y 
C 
E 
l ~ 
L 
\I 
0 
L 
T --
A 
G ~ 
E 
s 
C 
A 
- i:. -
E 
1 . 60 
1. 51 
1.54 
1.51 
1.48 
1.45 
1 .4 2 
1 .40 
1. 31 
1. 34 
1. 31 
1.28 
1.25 
1.22 
1.19 
1.16 
1.13 
1.1 0 
1. 01 
1.04 
1.01 
.99 
.96 
.93 
.90 
• 81 
.84 
.81 
.18 
.75 
.72 
.69 
.66 
• 63 
• 61 
.s. 
.55 
.52 
.49 
.~ 
.43 
.40 
.37 
.34 
.:51 
.Z8 
.25 
.Z2 
.zo 
.17 
.14 
.11 
.08 
.05 
.D2 
- -- -~-----------------
_ It 
. . . ........ ... . ... : ... . ••••••••••••••• .... ................ '................. . ...... , ....... . . .. .. . . . ... . 
•••• 
+ 
• 
• 
• 
• 
1:---14:---2;:---38:---;0:---;2:---76:---90:--i02:--ii;-{--i26-1--i38-,--i50-t--162:--:14:-----------------------------------8. 20 . 32. 44. 56. 68. 84. 96. 108. 20. 32 . 44 . 56 . 168 . 176 . 
T I~ E IN MINUTES 
CELLS INCLUDED VI 112 113 4 5 
FIGURE 154 
362 
:) 
' i) 
) 
) 
) 
• 
( 
(' 
' ... c. Y 
• HIG!; CELL 
- . LOW CELL 
• AVE~AGE 
PACK NUMBER I~ 222A 
SHADOW PER IoD I S 4 
rVCLF NU~BfR 15 580 . DISCHARGE RATE IS 6. 
WQEC/C 77-134 
UPERE HOUR OUT 
.2~ l. b! 3.13 14.8' 16.21 11.10 
.96 .41 3.8S 15.'55 - U.98--11 . 94 -. . -,.,.. __ 
----- -- - - --------------------- -- -------------~---------------------------------~---------.----.--------------~----------« 
· ,
{ 
C 
A 
p 
A 
1.60 
1·51 .54 .51 
1•4 8 .45 1.42 
1.40 
C t:U-1t 
1-- t:~j -:- 1UI1t ...... ; ... 
• ' l.h - .... 
I T 1.22 
,'-y ---tIt 
( 1.13 
• ____ ~19 
C I.CS..- -_.-.... f :. E 1.01 -
••••••• 
• •• It • 
• 99 -
-. 6- .--_____ . __ _ •••• 
--_ ... 
L .93 
, '.1 .90 
" L .,81 
I • ""I' 
u
" 
.81 
" ,; V :U 
-" -rr~ 
· ;. 
lI r ( _I 
L-_ 
o .69 
L 
T 
A 
G 
.66 
.63 
:tt-:-
.'5 -_:~U -:----
.46 
.~"3 -, E ~---- ---:1t .: 
, .34 
.3l ~---:ll C .22 
( 
". 
c ' A :f9 
• lit 
:Al 
.05 
" - C-, 
c E 
_ _______ 4 __ 
••• 
• 
• 
• 
l i:---is:---Z9:--i;7:--i6i-r --i77:---------------------------------------------------~----.-------------------------------8 . 22. 31. 154. 69. 178, 
... 
• 
t 
I' 
l 
( . 
TIME i ~ MINUTE~ CELLS I N~ · ; ~OFD VI V2 Vl V4 V5 
FI GURE 155 
363 
.. 
.. 
), 
KEY 
• HI<'>H CELL 
+ Low Cell 
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DATE Of' N 110 / 
s LL- V 
• 
• 
II 
) 
CE LL - <.ELl-
\/5 
5 
5 
ELL -
376 
LL- V 
. 000 
. 000 
. 0 0 0 
. 000 
. 000 
. 000 
. 0 00 
. 000 
. 000 
. 0 0 0 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
CElL-
--
1. 
AVf:. -\J 
WQ [C/C 77-134 
PAGE IS 14. 
HI"H-V LOif-
1.45 7 
1. "l ., 5 
1. 795 
1. 764 
1 . 7<;8 
1 . 7')6 
1. 7')4 
1 . 25 1 
1 . 748 
1. 74 2 
1 . 736 
1 . 732 
1. 725 
1.71 5 
1. 166 
1. 014 
. 9 77 
.900 
1 . 44 
1 . 347 
1 . 28 9 
1. 26 0 
1. 253 
1.25 ) 
1.248 
i
·
Z4 4 
. 24 1 
i .234 
1 . 22 8 
1. 22 5 
1. 71 4 
1. 111 
1. 099 
1. 0 12 
. 1 2 1 
.500 
1 
1 
) 
, 
) 
) 
J 
( 
c. 
. '
c 
f 
.. 
( .. 
., 
t 
• 
'" 
( 
( " 
" 
( 
l ' • I L 
J I 
1 • 
(,u . 
62 . 
64 . 
66 . 
--6e . 
70 . 
72 . 
74 . 
1 6"9 
78 . 
80 . 
82 • 
84" 86 . 
8 . 
O. 
2 . 
910 . 
96 . 
98. 
100 . j02 • 
104 . 
10 6 . 
r h ~l . IS IJ : 2'>/ 71:> 
~'IPS 
. OC;'> jill! 
. 585 
. 1b3 
, . 9:.1 1 
I
L. 17 ') 
. 317 
1
1
. ',7" 
• 77 '::> 
vi 
d 
,, 1 
II I 
\/1 
III 
J I 
d 
vi 
VI VI 
VI 
VI 
1 
1 VI 
1 
1 
'11 
VI VI 
~l 
'II 
'11 VI 
'II 
1 
1 
'II VI 
VI VI 
VI 
1 
1 
'II 
'II 
'II 
'II 
'1 1 
VI 
VI 
VI VI 
VI 
'I I 
'II 
Vl 
VI 
VI VI 
c 
PAL 
LL-V 
' , ,-,'-Ib L " 15 III 
CHL - II CELL -
.." 4 
.. 
..,,, 
." ..
.. 
.. 
.. 
V" 
.. 
4 
.. 
4 
4 
V" 
" 4 
4 
4 
V" 
1/4 
V4 
'14 
'14 
~4 
4 
4 
4 
" V4 
'14 
v't 
'14 
'14 
Ill, 
11 4 
4 
4 
'14 
4 
4. 
'14 
'1 4 
'14 
1/ 4 
4 
4 
4 
'If. 
'II., 
'14 
'14 
PER i OD 15 I 
CE.ll. - V CE LL-V CFLL-
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
, 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
• 00(\ • 000 
. 000 . 0 0 0 
. 000 . 000 
. 000 • 00.0 
,000 . 000 
.000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 .000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 .000 
.000 • DOD 
. 000 . 000 
.000 . 000 
. 000 . 000 
.... 000 . 0.00 
. 000 . 000 
. 000 , 000 
. 000 . 000 
. 000 . 000 
. 000 , 000 
. 000 . 00 0 
. 000 . 000 
. OOD . ailO 
. 000 . 000 
. 000 .000 
. 000 . 000 
-. 000..... - ..ono 
. 000 . 000 
. 000 .000 
. 000 . 000 
• .000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 . 000 
. 000 .000 
. 000 . 000 
. 000 . 000 
CYCLE 15 
LL . V 
. 00 
. 000 
. 000 
. 0(00 
. 000 
. 000 
. 000 
. ono 
.000 
. 000 
.000 
. 000 
. 000 
. 000 
. 001) 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 00 
. 00 
. 000 
. 000 
. 000. 
. 000 
. 000 
. 000 
AVr _ 1 (';0-1 _ " 
WQEC/C 77-134 
AGe 15 1 . 
{ 
LOW-V ;'( 
ii 
.' 
, 
I 
, .. 
DATE OF RUN IS 09/25 /7 6 
-1- I ME- A'~IPS 'CELL.:'V 
106 . 10 . 832 Vl 1 . 196 V2 
110 . - 1l .. 03~-- VI 1 . 196 V2 
112 . 11.235 VI 1 . 195 V2 
114 . 11 . 437 VI 1 . 193 V2 
116 . 11 . 639 VI 1 . 191 V2 
. 11.8 ... . _ U--SltO - V1- 1..l89 · V2 
120 . 12 . 042 Vl 1 . 187 V2 
122 . 12 . 244 VI . 184 V2 
124 . 12 . 445 VI 1 .181 V2 
126 ._ -- 12~4-1 VI 1 .... 1. .. Z5 V~ 
126 . 12 . 849 Vl 1. 169 V2 
130 . 13.051 VI 1. 123 V2 
132 . 13 . 253 VI 1.105 V 
1-34. .. . - 13.-1+53-- _.v 1- 1 .... 093_ V 
'. 136. 13 . 652 VI ,1. 082 Y2 
I .• t 138. 13 . 850 VI 1 . 071 V2 
l 146. 14 . 6) 1 VI 1 . 059 V 
I '--_ ••. __ ~ . • • --14.8-2' -. - .\t.l.. -1~. V 
M 150. 15 . 015 VI 1 . 029 Y2 
" , 152. 15. 202 VI 1.0 12 V2 
154. 15 . 386 VI . 992 V2 
156. 15"'0-566.. ..,.- 'Ll - - ... 9~'a 
" I".. 15 . 1111 Vi . 913 V2 15 . 908 V . 646 V2 
16 . 064 V1 .773 V2 
n·'--~l~-l~~.a..--.v:1--~VZ. 
" 
.. ,..f----
lij 
l'L~ 
It 
VAC~ NUMBER 15 222A 
CELL-
1 . 200 V3 
1 . 19.8 .V3_ 
1 . 195 V3 
1 . 194 V3 
1 . 192 V3 
1 . 18.9.. V3 . 
1.188 V3 
1 . 1115 V3 
1 . 182 V3 
I.ll.s \/3 
1 . 1"13 V3 
1 . 137 V3 
1 . 117 V3 
_ 1 . 1(1'1. V3 
1.096 V3 
1 . 085 V3 
1 . 014 V3 
1 . (U,.4 V3. 
1 . 052 V3 
1 . C~j V3 
1 . 025 V3 
1 . 011l....113 · 
. 996 V3 
.97't V3 
. 941 V3 
9- -V-3-
CELL- V CELL-V 
1 . 200 V4 1 .1 95 V 
1.199 \L4 1.192 V5 
1.19P V4 1.190 V5 
1 . 195 V4 1.189 V~ 
1 . 192 V4 1 . 186 V5 
1 . 19.l V!t. 1 . 182 ItS 
1 . 189 y4 1 . 179 V5 
1 .1 86 V4 1 . 171 v5 
1 . 182 V4 1 . 162 v5 
1 . 178 V4 1 . 150 V5 
1 . 173 V4 1 . 136 V~ 
1.137 V4 1 . 103 V5 
1 . 115 V4 1 . 0M6 V~ 
1 . 10~ V4 1 . 076 V5 
1 . 090 \/4 1 . 068 v5 
1 . 079 V4 1 . 057 v5 
1 . 068 V4 1. 044 V5 
1 . 056 V4 1 . 031- v.s 
1 . 040 \/4 1 . 019 V5 
1.021 V4 1 . 008 V5 
1 . 000 \/4 . 994 V5 
. 975_ V4-. . 9'.l.7 V5 
. 937 V4 . 953 V5 
.. 888 V4 . 919 V5 
.835 V4 . 876 V5 
78.2-\14.. -. • 824.-V 
a _________________ __ 
- -----,-- - ~-.- - - -- --- -- _ .. -- . 
~ 
"""" ____ ~ ______ ;:- _____ .2 ___ . __ _ 
-+--~~~ ---- . 
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Ol 
._---- --;----
•• 1 
:-
WQEC/C 77-134 
SHADOW PERIOD I S CYCLE 15 29 . PAuE I S 2. 
CE LL - V CELL - V CFLL- V CELL _V AVE _V Hlf.H_V LOW~V 
1 . 200 .000 . 000 . 000 1.199 1.700 1. 195 
1 . 199 . 000 . 000 . 000 1 . 1 97 1.199 1.~2 _ 
1.197 . 000 . 000 . 000 1.195 1.198 1. 190 
1 . 195 . 000 . 000 . 000 1.1 9 3 1 .195 1.189 
1 . 194 . 000 . 000 . 000 1.1 9 1 1 .194 1.186 
1 . 192 . 000 . 000 .0.00 1. 189 1 . 192 1.182 
1 . 190 . 000 . 000 . 000 1.1 A7 1 .1 90 1 .119 
1 . 188 . 000 . 000 . 000 1 .1 A3 I .IAA 1.17) 
1 . 185 . 000 . 000 . 000 1 .178 1.1 A5 1 . 162 
1 . 182 . 000 . 000 . D.o.o. 1. 17.3 1. 182. .1 . 1.50 
1 . 179 . 000 . 000 . 000 1.1h6 1.119 1 . 13h 
1 . 146 . OOU .000 . 000 1.1 30 1. 14ft 1.103 
1 . 120 . 000 . 000 . 000 1.109 1.170 1 . 086 
1 . 108 . 000 .DOO . 000 l .OCU.. I_LOA.... ...l...ol6. __ 
1 . 096 . 000 .000 . 000 1.086 1 . 096 \ . 068 
1.082 . 000 . 000 . 000 1 .075 1.0A5 1.057 
1. 071 .000 . 000 .000 1. 0 63 1 . 074 1 . 0~4 
1..~5-7 _.... ...000 . ...000 _ .. __ 4~ ... _1 .05.1. _ .. 1...0.610 . _ l . Dn 
1. 039 . 00u . 000 . 000 1.036 1 . 0 52 1.019 
1 . 020 . OOQ . 000 . 000 1.020 1.0l9 1 . 00B 
. 999 . 000 . 000 . 000 1. 002 1. 0 75 .992 
.. . ~ 
. ) ~ 
) 
. ') 
. ) 
,,, 
" ') 
" . 970 ...00.0.. . .....000 ___ . • 00..a.. . ___ .... 9J.9 ___ .. L,J)J.D _ .962 
. 921 . 000 . 000 . 000 . 944 .996 .913 , 
. 852 . 0 00 . 000 . 000 .896 .974 . 846 . » 
• 772 . 0 00 .000 . 000 .141 . 947 . 717. " 
-. r6..-9.6 -- - ...000.. - - . ;.0.0.0. ___ , ..0.0.0... __ . 1.&5. -- ~'O'9 ____ • .6!i6-____ . 
<I.) 
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. ~~ 
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. 
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! 1'. 
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" 
II 
, 
,. 
.. 
l 
( 
, 
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t. 
l 
( 
" .)1<1 IS 0 81 
6. 
8. 
10. 
l l . 
14. 
16. 
18. 
20. 
22. 
24. 
2b ~ 
28. )0. 
ll-. 
3·4. 
36. 
31 •. 
40. 
42. 
44. 
46,. 
46. SO. 
52. 
54. 
"-S8. 
,0. 
."1 
2 : 794 
2 . 994 
3.195,.. 
3.396 
3.597 
3.799 
- A .OOD 
4.202 
4.403 
4.605 
4.806 
5.00S 
5.2 10 
5.412 
5-.613 
5.815 
6.017 
62. 
.""""~t::­
,I. 
10. 
- 12. -
'7". 76. 
6.2 19 
6.4-21 
6.623 
6.825 
7 .02 7 
78. 
-H: 
.... 
'6. 
·--ta. 90. 
92. 
94. 
. 96. 
91. 
lao. 02. 
10" . 
106. 
- 7 .229 
7.431 
7.633 
7.835 
8.037 
8.239 
8.441 
8.644 
- 1.84.6 
9.048 
9.250 
9.453 
9.655 
9.1351 
10.059 
10.261 
10.46 3 
10.665 
VI 
" l , 
V 
VI VI 
,, 1 
VI 
VI 
V 
1 
1 
VI 
1 
1 
VI 
VI 
1 
1 
VI VI VI 
1 
1 
VI 
1 
1 VI 
1 
1 
1 
VI VI VI 
1 
1 
VI 
1 
1 VI VI VI 
- VI VI VI 
VI 
VI VI 
VI VI 
VI VI 
6 
CELL - '/ 
'0 '0 P2!! 
n1~ ~~ 
~~ ~~ 
~Cil 
CELL-
1.333 V3 
1.312 V3 
1.303 V 
1.296 
1 . 290 
1.284 
1.281 
t . 279 
1 . 276 
1. 272 
1 . 270 
1 . 268 
1 . 266 
1.264 
1.261 
1.260 
1. 258 
1. 255 
1 . 253 
1.250 
1.249 
1.245 
1 . 243 
1.240 
1.238 
1 .235 
1 .231 
1.229 
1.221 
1.223 
1·220 ,..2-17 , 
1.l13 V3 
1.211 V3 
1.209 V3 
1.208 V3 
1.205 V3 
1 . 203 V3 
1.203 V3 
1 . 201. V3 
1 . 201 V3 
1 . 200 V3 
1 .199 V3 
1 . 198 Vi 
1 .197 V3 
1 . 196 V3 
1 . 195 V3 
1 .194 V3 
1 .1 94 V3 
1 . 193 V3 
1 .191 V3 
1 .190 V3 
1 .1 90 V3 
CELl -
1:215 
1.211 
1.210 
1.<08 
1.206 
1.205 
1.203 
1.202 
1 .201 
1.200 
1.200 
1.1,99 
1.198 
1.198 
1.196 
1-019$ 
1.195 
1 .1 93 
1.192 
1 .1 91 
1 . 190 
I S ZZ2A 
CELl-V 
V5 
V5 
V5 
5 
5 
5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V5 
V 
SHADOI> PERIOD IS 
CEll-V CEll-V CElL-
1.335 
1 .315 
1 . 306 
1.299 
1 . 292 
1 . 288 
1.283 
1.281 
1.218 
1.276 
1.214 
1. 210 
1.269 
1. 267 
1 . 26 
1.26 
1.260 
1 . 258 
1. 256 
1 . 253 
1.251 
1 . 249 
1.246 
1.242 
1.240 
1 . 238 
1.234 
1.231 
1 .229 
1 . 226 
1.222 
1.2~ 
1.215 
1.212 
1.211 
1.209 
1 .201 
1 . 204 
1.202 
1.201 
1 .201 
1 . 200 
1 . 200 
1..-1-99 
1 . 198 
1.191 
1.196 
1 .195 
1.193 
1 . 193 
1 . 191 
1 . 191 
1 . 190 
379 
.000 
. 000 
. 000 
.01)0 
. 000 
.000 
. 000 
.000 
.000 
.000 
.000 
. 000 
. 000 
. 00 0 
. 000 
.000 
.000 
. 000 
.000 
. 000 
.000 
.000 
.000 
. 000 
. 000 
.000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 00 0 
. 000 
. 0 00 
. 000 
. 0 0 0 
. 000 
.000 
- .000 -
.000 
.000 
.000 
.000 
.000 
.000 
. 000 
. 000 
. 000 
.000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
.000 
.000 
.000 
.000 
.000 
. 000 
. 000 
.000 
.000 
.000 
. 000 
.000 
. 000 
.000 
.000 
. 000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
. 0 00 
.000 
. 000 
. 000 
.000 
. 000 
~OOO 
. 000 
.000 
.000 
.00 0 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
. 0 00 
CYCLE rS 
CELL-V 
.000 
.000 
. 00 0 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
.000 
. 000 
. OOQ 
.000 
.000 
.000 
.000 
.000 
.000 
~OOO 
.000 
.000 
.000 
. 000 
. 000 
.000 
. ooe 
. cno 
. 000 
. 000 
. 000 
. 000 
.000 
.000 
.000 
.OGO 
.000 
. 000 
.000 
. 000 
.000 
.000 
.000 
. 000 
.000 
11. 
AVE-V 
1 .334 
1.313 
1.303 
1.296 
1.290 
1.285 
1.28 L 
l.l19 
1.276 
1 .213 
1.271 
1.269 
1. 261 
L.265 
1.262 
1.261 
1.259 
1.256 
1.253 
1 .251 
1 .249 
1.247 
1. 244 
1 . 241 
1.239 
1 . 236 
1. 232 
1 . 230 
1 .2 21 
1 . 223 
1 . 221 
1 . 2.18 
1.214 
1.211 
1 . 210 
1 . 208 
1 . 20 
1 . 20 
1. 20 
1 . 201 
1 . 201 
1 . 200 
1.199 
1.19.8 
1.198 
1 . 197 
1.196 
1 . 194 
1 . 194 
1.19 2 
1.191 
1 .. 191 
1.190 
17-134 
PAGE I S- 40 . 
HIGH-V LOW-V 
1.115 
1.115 
1.106 
1.'99 
1.'9 
1 . '8 
1 .78 3 
1.781 
1 .718 
1. '76 
1 .774 
1.710 
1 .U, 
1 .76 
1 . 765 
1 .762 -
1 .7"0 
1 .758 
1 .7')6 
1 . 753 
1.751 
1 . 749 
1 . 74 
1 . 74 
1 . 740 
1.738 
1 .7,34 
1.731 
1.729 
1 .776 
1 .722 
. 1 .",9 
I." 5 
1.712 
t . 71 1 
1.709 
1 . '01 
1.'05 
1.703 
1.-70 2 
1.701 
1.700 
1 .700 
1 .199 
1 .198 
l .l98 
1.196 
1 .19 5-
1 . 195 
1 . 193 
l . t92 
1 . 191 
1 . 190 
1.33 
1. 311 
1.302 
1.294 
1. 289 
1. 283 
1 .281 
1. 211 
1. 215 
1.212 
1· 210 . 26 
1 . 26 
1.26 
1 . 261 
1.-2.60 
1 . 258 
1. 255 
1. 252 
1 . 250 
1. 2 lot' 
1. 2 ': :; 
i
·
24 2 
. 240 
1.238 
13234 
1. 231 
1.229 
1. 225 
1.22, 
1 . 2 20 
1.217 
1.213 
1
1
.211 
. 209 
1.2.06 
1.204 
1 . 203 
1. Zo.2 
A .. 20-1 
I.Z00 
1.199 
1.199 
1.198 
1.197 
1.196 
1 . 19'5 
1.194 
1.193 
1.191 
1.191 
1.190 
1 .189 
( 
( 
( 
( 
t 
( 
( 
« 
OATE OF RUN I S 0 8 / 27/76 
TI ME AMP~ CELL- v 
I 
l 
108 . 
11 0 • 
112 . 
11 4 . 
116 . 
1 18 . 
12 0 . 
12 2. -
12 4 • 
126. 
128. 
130 . 
132 . 
134. 
136. 
13 8 . 
140. 
142 . 
144 • 
1.46. 
148. 
150. 
152. 
---- - 1-~'. t -,' 15·6. 
.' 158. 
,-~ 1&0. L ___ 62. 
16 4 • 
' I 
' I 
" 
66. 
161. 
110. P2. 
114. 
10 . 861 
11 . 069 
11 . 211 
11 . 473 
11. 675 
11 . 876 
12 . 078 
-12 . 280 
12.482 
12 . 685 
12 . 881 
13 . 089 
13 . 292 
13 . 494 
13 .691 
13.899 
14 .102 
lIt . 304 
14 . 506 
14.109 
14. 910 
15.112 
15. 312 
15 ... ~ 1l- -
1" 1~ '5. 904 
16 • 091 - '6.29-1 -1~:4n 
t6·mO - 1-1 
11: 22 
11.385 
VI 
VI VI VI 
VI VI VI 
VI 
~l 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
Vl 
VI VI 
\(1 
VI 
1. 18" V2 1 . 18~ V2 
1 . 18'! V2 
1 . 184 V2 
1 . 18 1 V2 
1 . 181 V2 
1 . 180 V2 
1 . 117 VZ 
1 . 11~ V2 
1 . 1 n V2 
1. 11 1 V2 
1.16'1 V2 
1. 167 V2 
1. 16 1 V2 
1.1 57 V2 
1. 15 1 V2 
1 . 140 V2 
1. 127 Vl 
1 .1l~ ~2 
,1 . 10", vl 
1. 09" V2 
~ . • 08" V2 
• • 080 Vl 
1. 01.1. V2 
1. 06 l V2 
1. 05" V2 .050 V2 
. 1. 041 V2-~l l·gU ~~ 
-VI 
VI VI VI. VI
VI :99 '" V2 
'11'- .9'Jll V2-V .92" V2 V .84 1 V2 
- -
CELL-
1. 189 
1 . 167 
1 . 186 
1 . 185 
1.182 
1 . 181 
1.180 
1. 119 
1'116 1 . 74 
1.112 
1.110 
1.168 
1. 164 
1.161 
1 . 157 
1 . 150 
1 . 14 1 
1 . 130 
1 . 111 
1.106 
1. 099 
1 . 090 
1 . 082 
l ' S73 1 . 64 
1.058 
1.-052 
1.047 
'1 . 039 
,1 . 0 29 
1- .015 
.994 
. 9 71 
---... -
PACK NUMBER IS 222 A 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 Vr. 
V3 
V) 
V3 
V) 
~~ 
V) 
V3 
V3 
V3 
CELL- " 
1 . 1 88 1. 87 
1 . 186 
1. 185 
1. 183 
1 . 181 
1 . 180 
1.118 
1'117 1. 14 
1 . 112 
1 . 110 
1 . 166 
1 . 161 
1. 157 
1. 147 
1 . 139 
1 . 127 
1.113 
1. 103 
1 . 094 
1. 085 
1 . 075 
1 . 067 
1 . 0 60 
1.056 
1.049 
1. 042 
1 . 03 1 
1.018 
. 9 98 
.97'() 
. 895 
.700 
Y'- .# 
V4 
V4 
V4 
V4 
V4 
V4 V4 
Vie 
V4 V4 
V4 
'14 V4 
V4 
V4 
V4 V4 
V4 V4 
V4 
Vit 
V4 V4 
'lit. 
V4 
Vie V4 
V4 
Vit 
Vit -
Vit 
Vit 
V4 
V4 
'" 
CELL-V 
l ' l88 V 1 . 87 V5 
1 . 185 V5 
1 . 183 V5 
1.182 V5 
1 . 181 V5 
1. 180 V5 
1. 178 V5 
1.117 V5 
1.173 V5 
1.171 V5 
1.110 V5 
1.161 V5 
1 . 163 V5 
1. 159 V5 
1 . 152 V5 
1 . 143 V5 
1.131 V5 
1 . 118 V5 
1 . 108- V6 
1 . 099 V5 
1.091 V5 
1 . 082 V5 
1 . 074 V5 
1. 066 VS 
1 . 059 V5 
1 . 051 V5 
1.046- V5 
1 . 039 V5 
1. 026 V5 
1 . 008 V5 
. 975 V5 
.843 V5 
.561 V5 
SHAOOW PERIOD IS 
CELL- V CELL -
1 . 18 
1 . 188 
1. 187 
1.185 
1.183 
1. 182 
1 . 18 1 
1 . 179 
1 . 178 
1. 117 
1 . 115 
1. 112 
1 . 111 
1 . 169 
1 . 166 
1 .1 63 
1 . 160 
1 . 156 
1 .149 
1 .. "0 1 .1 25 
1 . 111 
1. 100 
1 . 090 
1_081 . 07 1 
1 . 0 6 2 
- 1..0.56 
1 . 050 
1 . 0 " 3 
1 . 035 
1 . 0-2 1 
1.002 
.979 
. } -. _. 
380 
. 000 
. 000 
, 000 
. 000 
. 000 
. 000 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 0 00 
. 00.0 
. 000 
. 000 
. 0 00 
.00 0 
.. 000 
. 000 
, 0 00 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
CE LL- V 
.000 
. 000 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. CoO 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.~000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
CYCLE IS 
CELL-
.oog 
. 00 
. 000 
. 000 
. 000 
. 000 
. 0 0 0 
. 000 
.000 
. 00 0 
.000 
. 000 
. 0 0 0 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.00.0 
. 00 0 
. 000 
. 000 
. 000 
.000 
.000 
.000 
.000 
.000 
~ OOO 
.000 
.000 
.• 000 
, .000 
l' 
211. 
AVE - V 
1 . 188 
t·181 .1 86 1 . 184 
1A 182 
1.1 81 
1. 180 
1 . 178 
1 . 177 
1 . 174 
1 . 17 2 
1. 110 
1 . 168 
1 .1 64 
1. 160 
1 . 154 
1 .146 
1.136 
1.1 25 
1.115 
1. 104 
1 . 09 5 
1 . 0 8 5 
1 . 071 
1. 068 
1 . 06 1 
1 . 05 4 
1 . 04' 
1 . 0 40 
1 . 029 
1 . 0 14 
. 990 
. 93 2 
. 8 12 
WQ ECIC 77-134 
PaGE 15 41. 
W' ''W- V 
1 • 1 fI'I 
1. 188 
1. 181 
1.185 
1 . 183 
1 . 182 
1. 181 
1 . 11.9 
1. 178 
1 . 171 
1 . 115 
1 . 112 
1. 111 
1.169 
1. 166 
1 . 163 
1 . 160 
1. 15t> 
1 . 149 
1.11.0 
1 . 125 
1 . 1 1 1 
1.100 
1.090 
1.081 
t . 071 
1 . 062 
1 . 056 - -
1 . 0S0 
1.04) 
1.0)5 
1 .• 0.2-1 
1.002 
.979 
LOW-V 
1·188 . 186 
1.1 85 
1. 183 
1.181 
1 . 18 1 
1 .1 80 
1. 111 
1 . 115 
1. 113 
1 . 111 
1 .1 69 
1.166 
1.1 61 
1.1 51 
1 . 141-
1 . 1 39 
1. 121 
I . U3 
I .I 0~ 
1. 094 
1.08 5 
1.075 
1. 06:7 
1.060 
1.0' 6 1.04 9 
1-.0'" 1.031 
1.018 
.99 8 
- .. 9 lO-
.... , 
. 561 
) 
( 
) 
'} 
f 
f' 
f 
« 
f ·· 
( 
, 
Ii 
t 
.. 
t ·-· 
1 . 
4. 
6 . 
8. 
l U. 
12 . 
14. 
lb. 
18. 
20. 
22. 
24. 
26. 
28. 
30. 
32. 
34 • 
36. 
38. 
40. 
4 2 . 
44. 
46. 
48. 
50. 
5ol. 
.54. 
S6. 
58. 
6 0 • 6 ~ . 
6 4 • 
66. 
68. 
70. 
ll. 
76. 
711. 
80 • 
". ,6. 
,8. 
90. 
~. 9 • 
96. 
9 •• IOU. 
102. 
104. 
106. 
108. 
11 0 . 
MPS 
. 09 
. 395 
. 594 
. 793 
. 99 
1 . 19 
1 . 39 
1 . 591 
1 . 791 
1 . 991 
2 . 19 1 
2 . 391 
2
2 . 591 
. 791 
2 . 991 
3. 191 
3. 392 
3. 59 2 
3 . 793 
3 . 9 94 
4 . 194 
4.395 
4.596 
4 . 196 
4 . 991 
5 . 198 
5 . 399 
5 . &0 0 
5 . 801 
6 . 002 
6 . 203 
6 . 404 
6 . 605 
6 . 80b 
7 . 007 
7 . 208 
7 . 611 
7 . 812 
8 . 013 
8 . 415 
8. 616 
8. 811 
9. 018 
9.219 
9 . 420 
9 . 621 
9 . 822 
10 . 023 
10 . 224 
10 . 425 
10 . 627 
10 . 828 
11 . 029 
8/ 
1 
1 
1 
1 
1 
1 VI 
1 
1 Vl VI 
VI VI 
VI VI 
Vl 
VI 
VI VI 
VI VI 
VI VI VI VI VI 
VI VI 
VI VI 
VI 
Vl 
VI 
VI 
~ l 
VI VI VI 
VI VI 
VI VI 
VI VI 
VI 
76 
CELL- V 
t•3,)" . 31 " 
1. 30 " 
1. 30ft 
1. 29' 
1. 28" 
1. 28' 
1. 281 
1. 27~ 
1 . 21 4 
1. 27n 
1. 26'1 
1. 26 "' 
1. 261 
1. 25 0 
1. 25 7 
1.254 
1.251 
1. 24 0 
1. 24 "> 
1 . 24 ' 
1. 241 
1. 2 3" 
1. 234 
1. 23!' 
1. 22'" 
1. 22t 
1.2 1" 
1. 21'" 
1. 21 t 1. 20'1 
1.20" 
1.20' 
1 . 20" 
1 .1 9 0 
1 . 19" 
1. 19' 
1, 19 7 
1.19 t 
1.1 9" 
1· 1 8 Q . 18" 
1.18" 1.181' 
1.18"1 
1 .18" 
1.18"' 
1.184 
1. 18 ? 
1.18' 1.18 t 
1.18" 
1. 170 
CELl-V 
t•3 31 .317 1 . 307 
1. 300 
1 . 294 
1 . 2a9 
1 . 285 
1. 281 
1 . 279 
1. 274 
1. 211 
1. 268 
1. 265 
1. 262 
1. 260 
1. 257 
1. 254 
1. 251 
1 .249 
1 . 245 
1 . 242 
1. 240 
1. 236 
1. 235 
1.230 
1. 223 
1. 221 
1 . 219 
1 . 215 
1. 211 
1 . 208 
1. 205 
l . 202 
1 . 200 
1 . 197 
1.196 
1. 193 
1 . 192 
1 . 191 
1. 189 
1 .1 89 
1.1 89 
1 .1 88 
1 . lib 
1 . 186 
1 . 186 
1. 185 
1 . 184 
1. 183 
1.182 
1 .1 81 
1.1 8 1 
1. 179 
V3 
3 
3 
3 
3 
3 
3 
3 
V3 
V3 
V3 
V3 
3 
3 
3 
3 
3 
3 
V3 
V3 
3 
3 
V3 
V3 
V3 
V3 
3 
3 
3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
V3 
3 
d 
SHADOW PERIOD I S 3 
CELL-V CELl-V CELL-
l · 3 39 . 32 0 
1. 3 10 
1. 304 
1. 298 
1. 292 
1. 288 
1. 284 
1. 280 
1. 278 
1. 274 
1. 271 
1. 269 
1. 266 
1 . 261 
1. 259 
1 . 257 
1. 253 
1 . 250 
1 . 248 
1.245 
1 . 241 
1.240 
1. 236 
1. 232 
1. 226 
1. 223 
1. 220 
1. 217 
1. 212 
1 . 210 
1. 208 
l: ~ gr 
1 . 200 
1. 198 
1 . 195 
1. 193 
1 . 192 
1.1 91 
1.1 90 
L.190 
1.189 
1.188 
1. 187 
1. 187 
1.1 86 
1. 186 
1.184 
1. 183 
1.18 3 
1.18 2 
1 . 18 1 
381 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 0 00 
. 000 
. 000 
.000 
.000 
. 000 
. 000 
. 000 
.000 
. 000 
.000 
.000 
. 000 
. 000 
. 000 
. 000 
.000 
. 0 00 
.000 
.000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 0 00 
.000 
. 000 
.000 
. 000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
. 000 
.000 
.000 
. 000 
.000 
. 000 
. 000 
.000 
.000 
.00 0 
.00 0 
. 000 
.000 
.000 
.000 
.000 
. 000 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
. O~O 
. 000 
. 000 
. 000 
. 0 00 
. 000 
. 000 
'800 • 00 
.000 
.000 
.000 
.00 0 
.000 
.00 0 
.000 
.000 
.000 
.000 
.000 
CYCLE IS 
CELL-V 
.goo 
• 00 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
. 0 00 
.000 
.000 
.000 
.000 
.000 
. 000 
. 000 
.000 
. 000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
39 3 . 
AVE - V 
1· 337 . 317 
1. 308 
1 . 301 
1. 295 
1 . 290 
1 . 286 
1. 282 
1 . 279 
1. 27 5 
1. 272 
1.269 
1 . 
1 . 
1 . 260 
1. 258 
1. 255 
1. 252 
1.249 
1. 247 
1 . 24 3 
1. 241 
1. 238 
1.235 
1.231 
1. 2 2 5 
1.222 
1.219 
1. 21 6 
1 . 21 2 
1. 209 
1. 206 
1.204 
1.201 
1.1Q9 
1.197 ). .1 94 
1.192 
1.192 
1.190 
1.189 
1.189 
1. 188 
1. 187 
1.187 
1.186 
1.185 
1.185 
1.183 
1.1 8 2 
1.182 
1.1 8 1 
1. 1RO 
HIC.H-V 
1.\~9 
1.\20 
1 .~ 10 
1.104 
1 . 798 
1 . 79 
1 . 78 
1. 7114 
1. '80 
1.778 
1 .774 
1.771 
1. 769 
1 . 7(,6 
1. 161 
1. '59 
1. '57 
1. 253 
1.'50 
1 . 748 
1 . 745 
1 . 742 
1 . 74 0 
1.7 
1 . 7 
1 . '27 
I . 7?3 ) . 120 
t . 7 17 
1 . 713 
1.'1 0 
1.'08 
1.205 
1 .70 1 
1.'00 
1.198 
1 . 195 
I . I 93 
1 . 193 
1 . 19 1 
1 .190 
1 .190 
1 .189 
1. 1119 
1 . 188 
1 . 187 
1 .1 R6 
1. 1116 
l . l R4 
1 . lR3 
1 . 183 
1 . 182 
1 . 181 
we ! 77- 1'34 
paGE r~ 
LOW- V 
, . 336 
. 316 
1 . 307 
1.299 
1.293 
1 . 2 88 
I.Z83 
1.280 
1 .. 276 
1.274 
1.270 
1.268 
1.265 
1.261 
1.259 
1.257 
1.254 
1.251 
1· 249 .245 
1.242 
1. 240 
1.236 
1.234 
1.230 
1.223 
1.221 
1.218 
1.215 
1
1.211 
.208 
1.205 
1 :~U 
1.197 
1.196 
1·.193 
1.192 
1.191 
1.189 
1.189 
1 . ,118 
1.188 l.aal> 
1 . 18 
1 .• 18 
1 . 184 
1 . 184 
1 . 182 
1.18·2 
1.181 
1 .180 
1.119 
42. 
wQEC/C 77-134 
DATE OF RUN IS 08/27/76 PACK NUM BER IS 222A S.HADOW PER I 00 I S 3 CYCLE 15 393. PAGE IS 103 . T 
TIME AMP~ CELL-v nLL- V CELL- V CELL - V CELL - V CELL- V CELL - V CELL- V AVE -V Hlr.H-V LOW-V 
11 2 • 1l .BY ~l 1 . 1710 V2 1 . 118 V3 1 . 180 V4 1.178 V5 i ' 18O . 000 . 000 . 000 t ·p9 1. 180 t· 17 114 . 1l . 4 ~ . 177 V ~ 1.117 V3 1 .178 V4 . 177 V5 • 79 . 000 . 000 . 000 • 78 1.119 . 117 116 . 11 . 6 2 VI 1.17" V 1 . 174 V3 1. 176 V4 1 . 176 V5 1. 177 . 000 . 000 . 000 1 . 176 1.117 1. 174 
118 . 11 . 833 VI 1 . 17" v2 1. 172 V3 1 . 174 V4 1 . 173 V5 1 . 17 6 . 000 . 000 . 000 1. 174 1.116 1.172 
120 . 12 . 03 4 VI 1 . 17" V2 1 . 170 V3 1 . 171 V4 1 . 172 V5 1 . 174 . 000 . 000 . 000 1 . 171 1 . 174 1.170 ') 122 . 12 . 235 VI 1. 16· V2 1. 169 V3 1. 169 V4 1 . 170 V5 1 . 172 . 000 . 000 . 000 1. 170 1. 112 1.168 
124. 12 . 436 VI 1. 16'1 V2 1 . 165 V3 1 . 167 V4 1 . 167 Y5 1. 171 . 000 . 000 . 000 1.167 1.1 7 1 1.165 
126. 12 ,,63 a. VI 1 . 16~ V~ 1 .162 V3 1. 161 V4 1.163 V5 1 . 169 . 000 . 000 .000 1 .163 1.169 1.160 128 . 12 . 839 VI 1.15 V 1 . 157 V3 1. Ulo y4 1. 160 V5 1.166 . 0 00 . 0 00 . 000 1.158 1 . 166 1.154 
130 . 13 . 040 VI 1. 14 11 V2 1.150 y3 1. 146 y4 1. 154 V5 1.162 . 000 . 000 . 000 1.152 1.11>2 1.146 
13l . 13 . 241 VI 1. 13 "1 '12 1. 142 ,,~ 1 . 132 y4 1. 1107 V5 1. 159 . 000 . 000 . 000 1. 143 1. 159 1.132 
134 • 13 . 442 VI 1 . 121 V2 1.130 V 1 . 119 V4 1.135 V5 1 . 152 . 000 . 0 00 . 000 1. 131 1.1 52 1.119 
136 . 13 .643 VI 1 . 1r V2 1. 116 'J3 1. 110 V4 1. 120 y5 1 .145 . 000 . (.100 . 000 1.1 20 1. 145 1. 110 138 . 13 . 843 VI 1 . 1 ., V2 1 . 107 y3 1. 102 V4 1 . 108 V5 1. 129 . 000 . 000 . 000 1.110 1. 1'9 1.102 , 
140 . 14 . 0 43 VI 1.09'1 V2 1 .100 V3 1 . 09 4 V4 1. 101 V5 1. 113 . 000 . 000 . 000 1.101 1. 113 1 . 094 
142 . 14 . 241 VI 1. 08 · V2 1.094 v 3 1. 081 V4 1. 096 v5 1 . 103 . 000 . 000 . 000 1 . 094 1 . 103 1.087 
144. 14 . 438 VI 1. 081 V2 1. 087 V3 1.080 V4 1 . 089 V5 1 . 097 . 000 . 000 . 000 1 . 087 1. 0 97 1.080 
146. r·· 634 VI 1 . 01 ~ V2 1. 0 81 V3 1. 012 V4 1. 083 V5 . 1 . 090 . 000 . 000 . 000 1 . 080 1 . 0 90 1.072 ) 148. 4.831 VI 1 . 06 V~ 1.071 V3 1.065 V4 1.074 V5 1 . 081 . 000 . 000 . 000 1. 0 7 1 1 . 081 1. 0 65 150. 15 .. 032 VI 1. 066 V 1.059 va 1.068 y4 1.014 V5 1.069 . 000 . 000 . 000 1.067 1. 074 1. 0 5.q. 
15l. 15 . 233 VI 1 . 06" V2 1. 055 y3 1. 061 V4 1. 067 V5 1 . 062 . 000 . 000 . 000 1. 0 61 1. 067 1.055 
15 4 • 15 . 434 ~l 1. 051 Vl 1,055 v 3 1.050 V4 1. 056 V5 1.060 . 000 . 000 . 000 1 . 054 1.060 . 050 l 156. 15 . 635 1. 04Q V2 1. 047 v3 1 . 050 V4 1. 054 v 5 1.055 . 000 . 000 . 000 1 . 051 1 . 0 '5 5 1 . 047 
- 158. 15 . 836 VI 1. 04" V2 1. 0104 y3 1.041 V4 1. 0410 V5 1. 049 . 000 . 000 . 000 1. 04 4 1 . 049 1.040 
16 0 • 16 . 037 ~l 1 . 03" v2 1. 041 V3 1. 03f V4 1 . 041 V5 1 . 041 .000 . 000 . 000 1. 041 1. 0" 7 1 .036 .. 16 2 . 16 . 2 37 1. 03" V2 1. 031 V3 1 . 03 V4 1. 037 V5 1 . 04 . 000 . 000 . 000 1.035 1.042 1 . 0to • , 164 • 16 • 4 38 VI 1. 021 V2 1.031 v3 1. 022 V4 1 . 031 V5 1 . 039 . 000 . 000 . 000 1.029 1 .• 039 1.0 1 
- 1f.6 .. 6.639- Vi 1 • .o!O VZ 1. 0S7 V3 1,,01Z V4 1.021 V5 1.033- . 0 00 .000 .-000 1.021 1.0:11 - 1.0Ag 168. 16 • 840 Vi 1. 0 ~ v 2 1. 0 0 v3 1. 0 0 V4 1. 026 V5 1 . 030 . 000 . 000 . 000 1.017 1. 030 1 .0 170. 7 . 041 VI 1. 0 V2 . 983 v3 .992 V,. 1 . 017 v5 1 . 023 . 000 . 000 . 000 1. 004 1. 0 23 .983 ) 
172. 17.242 VI .98i V2 . 95" v3 .959 V4 1 . 003 V5 1 . 007 . 0 00 . 000 .000 .982 1. 007 .954 
174. 11 . 442 V~ . 84 V2 . 951 V3 .810 y4 .608 V5 .976 . 0 00 . 000 . 000 .839 • .Q76 .. 60. 
176. 11.641 Vi .471 V2 . 903 V3 .415 V4 . 073 V5 . 922 . 0 00 .000 . 000 . 569 .9'1 . 073 l -
) ' 
" 
- _.'_.,.- ,-
.. 
" :t 
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;) 
-... _._._-
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" .. , ) 
.J 
r 
.. 
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,. 
~i 382 
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) 
, ! I 
0 01000 '"ao 0 0 600 I oo~ooo 0 '00 OOQoooooooooooooooooooooooOO 000 
o.~ ~~O~O.~~Cf'.o:,:,.o.0.OO.~O~~.O •• ~.~ 
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DAfE OF HUN IS 09'10/76 
TIME AMP~ CELL-v 
1. 3 g~' 13 8. 
14 ~. 
1414!. 
1419. 
1421. 
1434 • 
14101. 
1448. 
145~. 
150;'. 
t 510. 
151:". 
1517 • 
1524 • 
1531. 
1539 • 
. 239 
. 418 
1. 194 
1 . 9 10 
2 . 629 
3 . 34 6 
4. 063 
4 . 180 
5 . 491 
6 . 214 
6 . 931 
1 . 648 
8 . 126 
8 . 365 
9. 082 
. 9 . 199 
10. 516 
~ l VI VI VI VI VI 
VI 
VI 
VI 
VI 
VI VI VI VI VI 
Vl 
1 .33 ~ 
1 .31" 
1.28 
1.27 
1. 261 
1. 251) 
1 . 240 
1 . 2211 
1 . 2 1-' 
1. 204 
1 . 19'" 
1 . 18" 
1. 183 V2 
1 . 182 V2 
1 . 11" V2 
1. 173 V2 
1. 164 V2 
-- -----._---_. --.- .- . ...... - - . 
t;. ! , 
,. 
t ' 
" 
.. 
... 
-" 
• 
"' -c 
to 
PACK NUMBER IS 222A 
CELL-V CELL- V CELL- V 
1.335 V3 
1.314 V3 
1 . 280 V3 
1 . 2~5 V3 
1.253 V3 
1 . 242 V3 
1. 231 V3 
1. 220 V3 
1. 201 V3 
1 ' 193 V3 1 . 11 V3 
1.162 V3 
1. 151 V3 
1 . 145 V3 
1. 118 V3 
1 . 092 V3 
1 . 068 V3 
1,341 
1. 324 
1. 29 5 
1 . 218 
1. 265 
1. 254 
1. 244 
1. 232 
1 . 220 
1 . 201 
1 . 195 
1 . 188 
1 . 18 5 
1. 184 
1. 119 
1 . 113 
1. 16 1 
1.33 
1.3 21 
1. 29 1 
1 . 21 5 
1 . 263 
1 . 252 
1 . 241 
1 . 229 
1.211 
1.205 
1. 194 
1. 18& 
1 . 185 
1 . 184 
1 . 180 
1. 111 
1. 110 
SHADOW PERIOD 
CELl-V CELL-V 
1.288 . 000 
1.246 .000 
1.198 .000 
1.276 .000 
1 .1 52 . 000 
1 . 120 . 000 
1 . 01 5 .000 
1. 025 . 000 
. 918 .000 
. 931 .000 
. 865 .000 
. 801 . 000 
. 156 .000 
. 131 . 000 
.651 . 000 
.566 . 000 
. 469 . 000 
384 
5 7 
CELL-V 
. 000 
. 000 
.000 
. 000 
.000 
. 000 
.000 
. 000 
.000 
. 000 
.000 
. 000 
. 000 
. 000 
.000 
.000 
.000 
.. 
. CYCLE J S 
( ELL-
. 000 
.000 
.000 
. 000 
.000 
. 0 00 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
, 000 
. 000 
.000 
1312. 
AVE-V 
1.328 
1.305 
1. 211 
1. 273 
1 . 239 
1. 224 
1.206 
1.181 
1.168 
1 .148 
1.125 
1.105 
1.092 
1.085 
1.061 
1.036 
1.006 
,WOEC/C 77-134 
PAGE IS 2 • 
HIGH-V LOW- V 
1.341 
1.324 
1. 295 
1. 218 
1 . 265 
1 . 2 54 
1 .744 
1.232 
1.220 
1.207 
1 .195 
1.188 
I .18~ 
1.1 84 
1.180 
1 .177 
1 .110 
1. 28 8 
1.246 
~ .198 
1.265 
1 . 152 
1.1 20 
1 . 075 
1 . 025 
.918 
. 931 
.865 
.801 
.156 
. 1 31 
. 65 1 
. 56.6 
.469 
) 
.., 
, 
, 
1 
., 
-, 
~ 
') 
., 
) 
, 
, 
) 
.~ 
WQEC, 1-134 
TE OF R\J"N is 09/10176 PACK NUMBER 15 222A 5HADOW PERIOD 15 8 
CYCLE 15 1591. PAGE I ·:, 6. f 
( TIME AMPS CELL- I! CELL-V CELL-V CELl-V ( ,ELL-V 
CELL-V CELL-V CELL·V AVE-V HIGH-V 
LOW-V 
14 '1. .230 ~i 1.33" V~ l.l33 V3 1. 3"39 V4 i.H8 V5 I:Ut •. ogo :888 .000 1. 323 J .131 l:H~ t . , Ir· .470 t.~11 V .J13 V3 1 .322 V4 .320 V5 :808 . 000 .~99 1.12 (  't o .71 0 Vl • 0" V • 99 V3 1.310 VI, 1 . ~07 V5 .000 .000 1 . 83 1. 310 t· 195 8 •• ~.950 Vl 1. 29'; V2 1.288 V3 1.300 VI, 1. 97 V5 1.176 .000 .000 .000 1 .271 1.\00 . J76 
904. 1.660 VI 1.21" V2 1 . ~68 V3 1.280 VI, 1. 211 V5 1.143 .000 .000 .000 1 .249 
1 ... 28 0 1: itt 
9U. 2.380 VI 1 . 262 V2 • 55 V3 1 . 266 V4 1 .263 V5 1 . 11 
. 000 .000 .000 1. 231 t.766 
( 
'18 • 3.090 VI 1 . 24<1 V2 1.243 V3 1.253 V4 1 . 251 V5 1 . 014 . 000 
.000 .000 t· 214 t .753 t· 074 
9 ) ... 3 . 810 VI 1 . 23" V2 t.23) V3 1 .24 2 V4 1 .240 V5 1 . 033 
. 000 .000 .ogo .191 1.242 ..033 
, 2. 4.5 20 VI 1 . 22 1 V2 .221 V3 1 . 231 V4 1 .2 28 V5 .99 2 
. 000 .00 0 .0 0 1.180 1. 2 31 .992 
94U. 5 . 230 VI 1 . 2 1~ V2 1.209 V3 10220 V4 1 .2 11 V5 
.948 . 000 .000 .000 1.162 1.1 20 
.9lt8 <, 
n'· 5 .950 VI 1.2.0 " V2. 1.197 V3 
1.2.08 V4 1 . 205 V5 .~85 .000 .000 .000 1.140 1.208 
•. 885 
JIt. 6 . 66 0 VI 1.192 V2. 1.183 V3 1 .1 95 V4 1.194 V5 
• 80 .00 0 .000 .000 1.109 1.19'5 
• r80 
1001. ·' .3BO VI 1 .1 8"\ V2 1.168 V3 1.186 V4 
1.1 85 V5 .668 .00 0 .000 .000 1.078 
1.186 .66 8 
1008. 8 . 090 VI 1.171 V2. 1 .155 V3 1.180 VI, 
1 . 180 V5 .573 .000 .09 0 .000 1.053 
1.180 . 5 7 3 { 
1016. 8 , 31 0 VI 1.11t V2 1. 121 V3 1.113 V4 
1 .116 V5 .475 .000 .OOG .000 1 . 02 4 
1 .176 .47 
' ( 
f 
( 
, 
c 
) 
. !«jEC/C 77-134 
DATE Of RUN IS 09/10/76 PACK NUMBER IS 22 2A SHADOW 'PERIOD 15 9 CYCL E IS 17 73. PAGE IS 7. ): 
TIME AMPS . CELL-\I CELL-V CEL L- V CELL- V CELL-V CELL- V CELL- V CELL - V AVE-V HIGH-If LOW-V 
8109. . 230 VI 1.33" V2 1. 332 V3 1 . 33 9 V4 1 . 331 V5 1.2 59 . 000 .• 0 00 . 000 1.321 1.339 1.2r 852 . . 470 VI 1.3 1" V2 1.313 1/3 1. 323 V4 1 . 3 19 V5 1. 2 12 . 000 . 00 0 . 0 00 1 . 297 '. 3 23 1.f 2 ) 
901. 1.420 VI 1. 28·. V2 1.274 1f 3 1 . 287 1f 4 1 . 282 V5 1.1 36 . 000 . 000 . 000 1. 253 ).787 1. 6 
911. 2.380 VI 1. 264 If? 1. 25 5 V3 1. 266 V4 1 . 262 V5 1 . 087 .000 . 000 . 000 1 . 227 1.766 1.017 
920. 3 . 3 3U VI 1. 24" V2 1.240 V3 1 . 251 V4 1. 247 V5 1 . 029 .000 . 000 . 000 1 . 203 1.751 1.029 
93U. 4. 280 VI 1. 134 Vl 1 . 226 V3 1.236 V4 1 . 233 V5 . 967 .000 . 000 . 000 1 .1 7 9 1.736 .96 7 ) 
937. 4 .990 VI 1. 227 V2 1 . 214 V3 1.225 V4 1 . 222 V5 . 908 . 000 . 000 .000 1 .1 58 L. 2 25 .908 
940. 5 .230 VI I . 21M \(2 1 . 210 V3 1 . ZZ1 V4 1.218 V5 . 880 .000 . 000 .00 0 1.149 1.721 .880 
94~ . 5.470 VI 102b4 V2 1 . 206 V3 1 . 217 VI, 1 . 21 4 V5 . 000 . 000 . 000 . 000 1. 2 13 1.717 1. 206 947. 5 . 950 VI 1 ,, 2 'I V2 1 . 197 V3 1 . 208 VI, 1 . 206 V5 . 000 . 000 . 000 . 000 1 . 204 1.708 1.197 ~,t 
947. 5.950 VI 1 . 20' V2 1.197 V3 1. 208 V4 1 . 206 V5 . 000 .000 .000 . 000 1.20 4 1. 208 1.197 
949. b.1 90 VI 1,, 200 V2 1 . 19 1 V3 1 . 202 V4 1 . 200 V5 . 000 . 000 . 0 00 . 000 1. 198 1. 202 1.191 
959. 7.200 VI 1 ~ 181 V2 1 . 166 V3 1 . 183 V4 1 . 184 V5 . 000 . 000 . 000 . 000 1 . 178 1.184 1.16b 
1008. 8.2 10 VI 1 . 16" V2 1.134 V3 1. 169 V4 1 . 171:1 V5 . 000 .000 . 000 . 000 1.1 62 1.176 1. 134 ') 
10~8. 9.2 20 VI 1 .l51 V2 1 . 088 V3 1 . 143 V4 1 . 168 V5 . 000 . 000 . 000 . 000 1. 137 1.168 1. 0 88 10 II. 10.-210 VI 1 . 096 V2 1 . 056 V3 1 . 091 V4 1 . 144 V5 . 000 . 000 . 000 .000 1. 01n 1.144 1.056 
10)1. 11.2 30 VI 1. 064 V2 1 . 040 V3 1 . 062 V4 1 . 092 V5 . 000 . 000 .000 . 0 00 1. 06 4 1.092 1.040 
1047. 12 .240 VI 1 . 0 4 A V2 1.024 V3 1 . 051 V4 1.063 V5 . 000 . 000 .000 .000 1 . 046 1. 063 1.0!4 tl 
10S6. ll 'iSO ~t 1.P] ? V2 1 . 002 V3 1 ' 840 V4 1.050 V5 . 000 :888 .000 .000 1. 0]2 1.05.0 1.0 li 1106. - 14. 60 1.,0 1" V2 . 978 VJ 1 . 19 V4 1.039 V5 . 000 .000 .000 1. 0 14 1.019 .9~ 116. 15.260 VI . 98" V2 . 931 V . 990 V4 1. 010 '0'5 . 000 . 000 .000 . 000 . 982 1.020 .931 , I' liZ!>. 16. 2 70 VI . pt V2 . 767 V] . 937 V4 . 992 V5 . 000 . • 000 .000 .000 . 901 .992 . 767 Ill!). 17. 28 0 VI . ~ 6" V2 . 420 V] .676 V4 . 953 V5 . 000 . 000 . 000 .000 . 654 .953 .420 
-. ,-~-.--" .... -
, ~ ~~- , - ,,~..-~ r :--w'l'tif I ,. t r: ~ • t 
41 
-
---
I ~ . U F RU~ I S ya~l-{lb Low_D I ~ AVi-CHAR LO~-~i~R AH~ aHI 
" DAY H _0 
AVrr
S HIGH _C HAR 
iliA ,1: l: i~8 ·n ':i~' 1.4071 •4tbi 8 0 4.180 WQEC/C 71-134 1. 467 46 1·10 I 1:8 8 4 68 ~2A 13. 1 6 • 59 • 57 478 1:463 1::~ 2 40 5:~0 j A 14. 1: 6y pU3 1. r 1: 47 1.463 3: 100 ~ A 5. 1. 4 1:~3~ 461 1.4~4 t·44 3.600 2:988 A 17. 1 38 .23~ 1:468 1 48 1:447 4.0~0 7.668 222A y. 1:236 23 1.4'i 1:457 446 48 8 8 55 222A 2. 1 23" I=Hr t: 23A 1."7 t·::r 1:444 5:45 9:000 2i2A 2i. 1:2J~ 1. <+ 7 t·::; ::~18 9.440 f 2 ZA 2. 1.2 229 l:j18 1 47 1:460 13:~t8 iil~ I;: l:iig pnz t· i1 l=:~a l:U~ t:::i 6.4 8 6.8 II:m c I!!~ !,: l:~~~ ·~u FJn 1.4074 1.451 1:44~ t:~~8 1.48~ 1 46 1 44 .630 III' 18' "1" 1:222 ·i,4 1 48 : 461 :41t5 7 · i OO 670 A • 1. 41 1.21% 1 : 47~ l o 45! 1.43l 7 08 8: 550 .~ ,1: I: ~! l·i 1 1:U8 i 48 1 4t 1.1t4 t:88 o::~8 t :477 1: 4 I 1 44 
-II ~ U: 1: ~A 1:B8 loU9 1. 1081 i·46 1:44i 700~8 1.280 f ' : Jl: 1: Ji l=ni 
1.48i 46 1.44 6 . 8 180 • 1:IU 1.48 l:t~~ t·: X ~.410 10:620 48 630 8.3100 ill' 'I' ,," :481 1·~l3 104 6 ~:208 8 00 A 4 0 1.i49 rm l :~:~ ~ 0480 104 7 7:100 1.::8 1:1060 1°4 7 ;:hs 6.830 2 ~ :3: 1:2;~ 
°r
1 1: 243 1.:53 10 4 ~ 
'0
430 2i~ :~: l.,.a o tl 1 26 0 480 1"4 Z:,60 0'88 • 8 l:~~~ 1:"7~ o"to 0" 4 2 88 'Ii' '3' ':'1' t=~H 1 107 1:1058 1 0 10 1 1:39 li~U8 ( 1:21' 1 :107~ l:!ig '::f 1:318 z i~ 1;1: 1: ,g r~ ~ j::lf 19 • 1. 58 
°r
7 148 104 8 1.220 ':U~ ( III! lit: I:I!I H z~ :Iza .46 i:448 I·: I 2. 08 ·:98 4;4 20f 1 40 l:lt 3 04 6 30 40 
It=Ui 
ZIA • 10 2 gill t~~n 1::6J . 41' 1:44l 
"'f 21 : I: 1: ~ l:~ ~ 1 4j { 1:4t,. 1:,. 3 ~:! 0 I" Z ,. '.' 3 i: oj 1.214 10lotl 1022 1 410 Z:~ 8 rzoo A '0 1.2 1.203 1." 1:4 3 1:441 10790 t II ! I 1: 1:1 ! : ~9 l:lb l-"t gill 1.44 t· 44O 0518 1 44 1:113 .:441t 7:318 4:Mo ~ 3: I: l l:jl3 4410 4 0340 
• iii' I· • t
04
'I rl 1:44' lljd 111111 ·2l~ .46 1.441 A • .2 4 lo:tl .4 1 44 2~b I;: l:d; ·f 7 ·2 i :in 1:444 :1 l 1:22 1:459 10444 7 ·0 ( 112 II" 1·'1' I:UJ 1.458 10::1 !:3~~ A 70 02 ~ o 4 4;9 : ! 1:4 9 1"4 3 1·41t .900 11 ~ I: i=1 i 1:231 45~ :1055 1:44~ 5·4 0 7100 l ·2:37 .236 1:105 1-104~ 1 44 
':718 10:1050 Illi 1111 1111! 1:111 i44 101054 .451 1:447 4.0 90tOO 1: 51 04f 4'~ 1.4'f 3.6 8 f 40 '- 1:2t8 ·U7 .~ 6 1::t 1.1+4 ~:~ 0 ::~8 14'0 1.2 6 1:273 1:488 1:461 1:449 l .800 6:800 
, 
t 
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tAC it 21A 2ZA 
1 
Z 
F /lUll IS 09/14 .' 76 gAY HIGH.O' S AVI-DIS LOW-DIS 6 O. 1.210 .269 1.261 60 1. 1.288 .281 _ 1.285 
.00138 1.55000 114.50000 
.23110 14 .50000 3.tOOOO 
HIGH.CHAR AVI-cHAR 
'513 '459 1 513 459 1.195 & 156.30 &0 
.81000 148.40000 
~.~,,;_4~ .. 
"' ~)o ~~ .~ ~'F; 
.() ~ 
i~ & 
389 
. I 
L,_CHAR 
.434 
.434 2!~8 1.42 AHI ',.2 0 .900 
, 
WQEt/c 17 - 134 
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t 
t · ( 
, 
ISHY~~1~6 AVi- CIS lo~-OIS ~JGH_ChAR AVy-CHAR leW- CHAR 1 ~~0 1 . 270 . 244 1. 180 1. 49 1 . 454 1. 430 
.d : 500 WQEC/C 77-134 
-1 • .z1'2 1.2?O 1. 195 1. "33 1. 409 1. 399 1. 554 '-.., 
1. 253 1. 230 1. 161 1. 427 1. 403 1 . 388 2 . 388 27 . 500 I' ., 1.234 1 205 1 13 I 41~ 1. 432 1. 4 15 3 . 281 27 .~00 
1 . 229 1: 191 1: 100 1: 479 1. 435 1. 416 3 . 585 27 . 00 .I , 
"'21-2 1.11,-1 1. 032 1. S'l1 1. '052 1. 42 3 4 . 541 25 . 350 
1. 209 1 . 166 1. 017 1 . 50~ 1. 447 1.419 4 . 7110 1.207 l ' l 60 1. 000 l . 51 4 i . 453 1 · 4~9 s.op 
.200 • 47 . 960 . 5 2 . 454 . 4 3 5 . 6 6 
1.t99 •• 142 . 942 1 . 5~3 1. 454 1. 431. 5.976 
1. 196 1. 135 . 917 1 . 4 ~1 1 . 454 1.435 6 .453 
1. 197 1. 136 . 919 1. 486 1. 455 1. 434 b . 451 
1. 195 1. 129 . 892 1 . 4~O 1. 454 1. 434 6 . 693 
1 .~2 1. 122 . 869 1. 501 1. 454 1. 435 6.935 
1. 193 1. 123 . 866 1. 49b 1. 454 1. 435 6 . 931 
1. 191 1. 118 . 847 1 . 5~3 1. 454 1. 433 1.170 
1. 206 1. 130 . 848 1. 499 1. 455 1. 431 1 . 170 
1. 29-1' 1.138 . 885 1. 496 1. 454 1.43 1 6 . 933 .. .. - --..- -
, __ ... ~ _~_. . 1. :!07 1. 143 . 906 1.494 1. 454 1. 431 6 . 692 
• ~~?A l~IR_ 1. 203 1.138 . 891 1.492 1.454 1. 430 6 . 692 
t .207 1. 144 . 912 1. 494 1. 454 1. 431 6 . '053 ." . IU\I " 
. 211t- --1.-1 ~-. . . . 93/r t .493 - I . IoS't- - 1.'031- 6 .21'0 l~n&- . - ._- ---' ----. 1. 2 16 1.162 . 964 . 491 1. 454 1. 432 5 . 133 
1. 7.IY 1. 166 . 971 1.490 1. 455 1. 432 5 . 495 13 . 940 ) 
1 . 22 1. 17 1 . 991 1.491 1. 455 1. 430 5 . 256 13 . 920 
h2~ - 1 .116 - 1.005 hlt-90 - 1 . 4~4 1 .. 431 5 . 014 13 _ '~0-
1. 228 1. 185 1. 029 t.485 1 .. 455 1. 434 4 . g37 
-, UZA ~~.t:J. 1. 236 1.187 1. 05t .486 1. 454 1. 432 4 . '5 - - --0 
,,' 222A ~. 1. 24:J 1 • . 7 1 . 08 1.486 l.m 1.432 ~80 12 . 08 ". -: 
- - -" .. - --l~-- - -t-iBl- ---h-l~ --J.~----1 . . l- 4JQ f8- -- . - U .610 - . --.------ _ _ __ -----.z..-;....-.&J 
1333. 1 . 2~2 1.2&7 1. 115 1.485 1.455 1: 431 1. 4 0 10.210 - G 
1511 . 1.2 2 1.2 4 1. 096 1.4Z& 1. 456 1.428 1 . 490 19.110 ~ ...... ~" 1572. 1. 226 1.195 1. 082 1. 5 i 1. 456 1.428 2 . 380 19 . 500 .. 
. 2-~Kl%-- i.»&-·· -t.Pl--· 1. OH--· 1.04"91 -· -1. m 1 -4U' ~ : ~:8 -1':SI8 - ... --------" ------.. - -- --'-'-. 
- 222A 1514. 1 .20~ • 64 1. 0 10 1. 483 1.4 7 1· 4 
• ; 22ZA 57S. 1.20 1 . 1~5 . 986 1.478 1. 456 1:429 1t .21t0 15 .. 400 1 . 
J' l~U 1577. 1.199 l.ll!- . 969 1. 49 1. 456 1. 427 t·;U8.- . U~~-- :. . -- - - - " .. ~ 
_. -~--- - hI9&- - i . . 9S1- 1. 499 1. 457 1 4-3 -
1519. 1. 196 1. 144 .946 1. 4S8 1. 458 1: 439 5: 250 '1 · _.~ , 
~ ZZ2A 1580. 1. 196 1. 14 1 . 931 1. 492 1. 456 1. 432 5 .480 
• 222A 1581. 1. 194 1. 138 . 926 1. 498 1.456 1 .. 436 l :m...-- t1:UO--_·_- -~--... _-,-_ . ...,. 
- n21t-~ hl-9l-- - }-;-1-2-&- - nt-. 1 4'rI l .~~- 1 436- -
.. 222.11' 1'.5. 1 .190 1:116 : 83 1:49 1. 457 1: 436 6 .1t30 12.190 ... • , 
t- 222Ji «';86 . 1.190 1 .1 0 . 807 1.496 1. 451 1.435 6 . 610 1~ .8~0 . • 1'00 
.. . W~1 1.109 .801 1 .~ 1. 457 1.440 6 .6'60 1 . 16(\ . .. . 
- 8-1-, - .. t.e-9- • 71 t,. • • . - 1-. 4-58 - l.43-S- - -'I . l~ l) • ..lrW"--- -- . --.-- --- .. -- _. ---- _':'_..J 
1. 200 1 . 093 . 682 1.496 1. 457 1.434 7 . 140 12 .500 IJ ) 
1 . 196 1. C84 . 654 1. 500 1.456 1. 433 7 .150 12 . 750 
1. 196 1. 084 . 654 1. 500 1. 456 1.433 6 . 900 12.410 ~ l.jgOO . t.l~ .-itSO h~& 1 .1t ~6 1 .1t33- 6 . 660 -1 3.200- ----,-- -.----.. 1. 2 .1 . 855 1. 500 .4 6 1.434 6 .6~0 U .OOl) 1. 05 1.0~6 . 860 1.503 1. 456 • 1t31 6.5 S l-~l- . 
,.1 ZZ2A 16U~ 1.2H-- 1.136 ~.n5 1.502 1.454 1.4-33 .21 IIt!l. · ..... ,. Os. 
- -2~ZA---1-6G - - I-~ + H7 _. - - 2-- ~ 1 -4-57 1 436 - t:lJ~ - ii:t60 '-- _. --------- .. 
• ~ 1A lLft~· 1. 2 1 1:148 : 91 3 1: 507 1: 457 1: 433 
1. 211 1.152 . 921 1. 496 1.457 1.434 5 .490 3 .200 
• 4" ~ ~uv~ . 1. 216 1.159 .943- 1. 500 1.457 1.432 ~~tg - 11:~8.-- --- ---- - - -- ---- - • r-- .z-ru' l606i-. - . 219--- 1.1-66 .9-1 · h 49"1 1.45-6 - - h1t3 2 -
• 1 110LA_ 1 .. 223 1.173 .981 1. 497 1.451 1.431 4.540 12. 650 :. 
... • L _ 
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flA TE PACK 
222 A 
, - 22~ 
1 
2 
,~ -
,. 
( , 
Of R;.J" I~ 0&/2 7L7 u OA Y HIGH- DIS AVE- DIS low-DIS 
1611 . L.248 1.204 1.045 
11>12 - -- ~ .217 - - .. 1- 241 , 1 H :0 1~57 1~5500n · 60 .40000 · 
. 45082 28.00000 6.00000 
.. -_._--- -- -
. 
. 
L-.. _ __ -" ___ ' --.-- - -----. 
" 
1' '' 
'I 
t ,! 
------ - ----- ,--- - - - --- -- -
hIGH-(HAR AVE-CHAR 
1.501 1.457 
1 501- . . 1 .-4-5-8 
.65400 157.300~O 
1. 10000 280 . 00000 
lO~I-CHAR 
1.430 
, '104-28 
.......... 
AHO 
2.750 
1.46-0 
.. HI 
11. 100 
10.600 
WQEC/C ,77-134 
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~ DAl'E OF RUN 15 07/191 
'''CjX DAY CURIt£HT 22 A '737. .1058 
22 A 738 . .47 
22" 741_ .- .310 
222A 742. .~58 222 A 743. • 6 222A 744 . • 60 
.~ t 
wOEC/C 77~134 . 1 
222A 745. • .260 
2221. 747. .2b~ 2221. 749. .2b 
i' 2221. 750. .28 
Z22A 751. .300 
222A 15~. .280 
222~ 753. 'jOO 222 " 754. • 20 
222" 755. • 30 
222A 151. .33~ 222A 759. .23 
222" 760. .25 
22~" 761.. .28g. 2221. '62. .28 
22jA 763 . .298 22" 764. .29 
2Z A 7660- ,.,300. 
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2 224 11ZIo. 
ZlZA 1125. 
2 2 2.\ 1124. 
2 224 1121 . 
222 " li28 . 
222" 1129. 
2224 1130. 
222A 1134. 
222" 1135. 2 22" 13b. 
ZZ ZA lZ92. 
2 22 4 1293. 
222 4 1294. 
222A 1295. 
2224 12<11. 
2 22" 1298. 
222" 1299. 
222A 1301. 
- Z;l2A 1303. 
222" 1305. 
222" 130b. 
2 1\ H08. 2.~ _ D9. 
222 4 310. 
~n~ In!: 
U2A 315. 
2224 13n. ( 2221\ 131e. 
2 22A 1320. 
lZU- uu. 
l i224 1323. u: JJi~: 2 A . 26. ~ f It! ilu: 
222 lit 1332. ( iil~ l~~f: 
- H ZA 1'12. 
- - 24 t!SU. -2Z4 !Slit. 
~ Z22A 1515. 
• 222 4 1517. 
__ 1224 1518 • . 
. l 2 A 579. ( 2 2A 1580 . 
222" 1581 . 
15 0 7 /1 9/7b 
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.420 
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.397 
. 397 
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:U9 1.280 
1. 2 ° 1. Z00 
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1
°1°(1 t. go 1. 0 
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- .9UO 
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• .• .90 
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.4 0 
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DATE or HU" l~ ~8/ 2 7 / 76 
PACK DAY Hrr,H - l) f S AilE- Drs LOw- DIS I- rGH- CHAR AvE-CHAR 
2224 1753. 1 . 2 7 1 . 206 1.197 1. 466 1.452 
o ~A 1154, - 1 .251 1.240 1.230 1.426 1-.422 
22:4 1755. 1.7. 18 1. 213 1.206 1. 426 1.422 22 ~A 17~7. 1. 202 1. 199 1.193 1. 429 1. 423 
222A 1158. 1. 197 1. 193 1.181 1. 429 1.423 
2l2#l - --U59 . - 1. 196 -1 . 192 1.1 85 1.429 1 .423 
222A 1761. 1 . 193 1 . 188 1 . 181 1. 428 1 . 423 
222" 1762. 1 . 191 1. 187 1. 179 1.428 1.42 2 
222A 1764. 1 . 187 1. 182 1. 175 1.4 31 1.422 
-- -l~-l166. h1 8 3 1. 178 1 . 169 1.430 1.424 
222A 1767. 1. 182 1 . 177 1. 166 1.424 1.418 
222A 1168. 1.183 1. 179 1. 169 1.473 1.447 
222A 1769. 1.186 1 . 181 1. 111 1.466 1. 449 
- -1:22A 1170 . 1.186 1.-181 1 . 111 1.462 1 . 441 
222A 1171. 1. 181 1 . 182 1. 172 1 . 460 1. 447 
222A ~172 . 1. 184 1 . 179 1.167 1.459 1.446 
, 22 2A 1174 . 1.21 4 1 . 201 1.195 1.475 1 . 457 
----2'l1:A- 1715, -- -1 .208 1. 201 h i-81 1.475 1 .. 456 
,! 221A l116. 1.207 1. 200 1. 1 8~ 1. 474 1.457 
2224 1778. 1.205 1. 198 1.185 1.475 1.457 
• :22A 1'79. 1.203 1. 197 1.184 1.477 l .457 
'-- 2lf" 782 . - -1-. -2-11 - 1. -i-02- 1.186 1.418 -1.451-
t ~ 222A 1184. 1.213 1. 206 1.19 1 1.479 1.457 222A 1186. 1.717 1 210 1 195 1.48 1 1.457 
• 222A 1188. 1 . 220 1: 213 1: 201 1.482 1.457 
.- ---2rzt\ 11-89. --1.222 1 -217 1 208 1.471 1.457 
, 222A 1790. .230 1: 226 1:217 1.476 1. 457 
222A 1792. 1. 238 1. 233 1. 225 1.478 1. 457 
222A 1793. 1.25 1 1.248 1.238 1.479 1.458 2'Ht- -1~-- ---1 .27<1 - - ---1.2-75 - -- -- l .U-9- - -l~ 75- - -~ 459-
1 . OOt5t 1 . 50000 111.60000 1.16606 1 53 . 2006~ 
2 .22 3 14.00000 9.28000 1.42800 140.00000 
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AHO 
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DATt OF RUN IS 0 7 / 19f76 PACK DAY CURREN 
WQEC/C 77-134 l 22~A 17~3. .4l8 2Z A 7 4. .2 22 211. 1755. .ZIO 
l22 4 1757. .~ 0 222A 175. • ° 
222A 17'~. • 10 
222A 1761. 
·fOO H~~ 1762 • • 98 764. • 7 
• 222" 1766 • .150 2Z2A 767. :H8 222A 1768 . Z22 A 1769. 
.260 
1 222A i 77O• .270 222A 77 1. 
.270 222A 177Z. 
:US 222 11. 1774 • 1 2ZZ" 775. 22~A 1776 • :U8 2Z A 778. 22~A 1779 • :U8 , 22 A 782. 222A LU •• 
.350 F~A r16 • 
·ro 2 4 781. • 48 22211. 789. • 5 
222·'-- 1190. 
·HO 2UA 79J. .4 0 Z A 79. 
. 460 ) 222A 1794. 
.52° . 55000 l1l.0~ODO 1 .0-0820 
.15000 - 57 . 00000 
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3. Pack 223A. 5-cells 
a. Cell informat on: (Same as pack 221A, Section V.E.l.) 
b. Par meters: 
Depth of Discharge (%) 60 Tempera ture (OC) 0 
Charge Control VL Float Current (amps) .20 
Charge Current (amps) 1.20 Auxiliary Electrode: 
Discharge Current (amps) 6.00 Resistance (ohms) 20 
Voltage Limit (vIc ) 1.495 
c. Capacity Checks: (Di scharge to .50 vol ts any cell) 
Cell Cell Cell Cell Cell ah 
1 2 3 4 5 out 
Precycling (Figure 168) ."500 .170 .934 .803 .680 1"5:80 
Shadow 1 (Figure 169) .918 .869 .911 .793 .466 16.25 
Shadow 2 ~FigUre 170~ .849 . 942 . 931 .647 .513 16.82 
Shadow 3 Figure 171 .880 .827 .886 .528 .48 16.69 
Shadow 4 . 437 .769 .800 .388 . 53 17.08 
Shadow 5 (Figure 172) .495 .815 .808 .538 .501 17 .46 
Shadow 6 .457 .753 .768 .578 .461 17.88 
Shadow 7 (Figure 173) .570 .858 .909 .666 .624 17.13 
Shadow 8 (Figure 174) .623 .842 .838 .793 .467 16.59 
Shadow 9 (Figure 175) .629 .874 .842 .832 .485 16.97 
d. Test results during Eclipse Seasons: (Figures 176 to 184) 
(1) End of Discharge Voltages: Effect of the reconditioning 
of the pack, due to the capacity check. can be seen for each season. 
(2) End of Charge Voltages: The cells have been unbalanced, 
at the end of charge. throughout each eclipse season. 
(3) Ampere-Hour Input: Input was high at the beg inn ng 
of periods 6 and 7; but was lower for period 8. This was due to the pack 
being placed on a tr ickle charge, instead of being voltage limited, during 
the sun period between shadow periods 7 and 8. 
(4) Pressures at End of Charge: The pressures on cells 
1 and 5 increased from 15 and 25 psia. during period 1, to a maximum of 
55 and 85 psia during period 7. The pressures were less for periods 8 
and 9 in which the maximum (cell 5) was 55 psia for period 8 and 30 
psia f or period 9. The lower pressures followed the pack being placed 
on a' trickle charge during its' sun periods. 
401 
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WQEC/C 77-134 
e. Performance during Sun Periods : The pack has completed 8 sun periods as it began test 
with an eclipse season. The pack fl oated at .i ts voltage limit for the first 6 per iods then was placed 
on a tri ckl e charge of .2 amperes during the seventh period because of increased cell temperature. The 
pack is now placed on its voltage limit float with a maximum current of .2 amperes. Pressures had increased 
from a maximum of 25 psia to 75 psia during periods 1 to 6, then decreased to less than 15 psia during pe~iods 7 through 9. Cell 5 exhibited the highest pressure throughout the sun periods. Following is a 
listing of the high, . average and low cell voltages and current (amps) at the start and end of each sun period. 
Sun Periods 
1 2 3 4 
Voltages* Start End Start End Start End Start End 
High 1. 519(1) 1.5m4) 1. 530(1 ) 1. 5T5\4) 1.510{1 ) 1.5l8(4) 1.512{3} 1.5"S8\5) 
Average 1. 496 1. 495 1.493 1. 495 1.497 1.495 1 .497 1.497 
low 1.450(2) 1. 476(2) 1.476(2) 1.484(2) 1.481 (2) 1. 482 (2) 1. 478 (1) 1.428(1 ) 
Current . 13 . 07 . 18 .06 .04 .05 .09 .17 
5 6 7** 8 
Voltages Start End Start End Start End Start End 
High 1. 532(1 ) 1. 529(4 ) 1.519(4) 1. 534(5 ) 1.515(4) 1.441(5) 1. 534(4} 1.432(5 ) 
Average 1.495 1. 494 1. 495 1.496 1 .493 1.434 1.494 1.425 
low 1.410(3) 1. 459(1) 1.439 (3 ) 1. 470{1 ) 1.454 (3 ) 1. 425(1) 1.439(3) 1.415(1) 
Current .08 . 70 .1 7 .70 .23 . 20 .1 5 .20 
9 
Vol tages Start End 
High 1 . 525( 4) l. 447(3) 
Average 1.496 1. 426 
low 1. 443(3) 1. 41 7( 1) 
Current .2 .2 
* __ ( ) indicates which cell 
**--current reduced to .2 amperes dur i ng this p~riod 
402 
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C 1. 51 
1. 54 
A 1 . 5 1 
_ ... 1 . 41! 
P 1 . 45 
1. 42 
A 1 . 39 
1. 16 
.' C 1 . 33 { .... 1 1. 30 
" 
1. 2 
~-. - ._- - lri 
T 1 . 21 
( '1' 1.18 
Y 1.1 5 
· 1. 1, 
1. 09 
1 . 0b 
C , ~ 1. 03 
- , [ .-00 
( .J E . 91 .94 
L .91 
-~-----.~8 
" . L ' . 85 t ,·, . 82 
;, ' .19 
S. OO 8 . 00 11 . 00 14. 0U 
b . OO 9.00 t2 . 00 1~ . OO 
4 . 00 7 . 00 10 . 00 13 . CO 1~ . 60 
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7 . 
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KEY PACK NUMB~R J5 22 3A 
HIGH CELL SHADOW P~BI 00 ~5 1 
+ Low Cell 5I~t~A~~E ~~Tf I S 6 ~9 . 
Average Cell • 
AMPERE HOUR OUT wQEC/C 71-134 " 
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1:21' VJ 1.21, V" 1.i1t y 1:~l2 ~3 I:~if~: l:j~~ ~5 
l.i,X vI 11.~ 8 V. l. i2" vi 
.2(2 V3 .2 4 V" .2i1 V5 1.2 0 J .2 1 1.2£8 5 
1:1 1 ~J t:lll ~ i:ila ~I 1 .~01 u ··i;.2-09 y4 lrio! V 205 J ;201 4 ;2 :~g~ ~J I:i§i ~~ :f!8~; 
1:113 ~J t:i9~ ~ l:t3t ~~ 
1.197 '13 1.i98 v~ 1.191 VI l·l~ ~I 1·t;7~: 1:1' ~ 1·193 V 1·191 V4 1. Y 
l:!l!; ~ l:l'~ ~~ l:li, ~J • YI - ' ... 1-92 V4- - hI" Vi 
'1 V 19 v~ • 85 V 1:181 V 1:191 v.. l.t82 II 1.11' 1/1 1·U9 V4 1. ,1 "i 1 6 V .  0 V 
1:1 4 V t. 82 V4 1-1' V 112 V 84 V4 76 '15 :, 1 V 1: 82 V4 :172 v5 
5HADO~ PERI UD IS 2 
CELL - V CELL- V CELL-V 
1. 3lt3 t :~S6 . 295 
1.286 .279 
I
l • 27a 
·U6 
1:264 
l :iU l:n~ 
t· 256 ll:n~ .zlo l:i.; 
l·~:t 1·1 .. 0 
1:212 l:hz l:lif 
1.2i8 1 :~8!~ .2 5 .20~ ·i98 
1:IU 1.195 
(
:11'1 
:1 I 
.11' 
:tU 
t:lU 
1:176 
423 
:s08 
.080 
.000 
.000 
.000 
.000 
:888 
. 00 0 
.080 
.0 ° 
.goo 
• 00 
• 000 
.000 
.000 
• goo 
• 00 
.000 
0 000 
.000 
·0°00 
• 0 (1 
:SS8 
.000 
.000 
.°000 
• 00 
.000 
.OSO 
.0 0 
.goo 
°Soo 
• 80o 0 
• 0.00 
.000 
.000 
.0So 
.0 0 
.000 
_000 
__ - .8& 
:000 ' 
.000 
.000 
.0.00 
:888 
.uoo 
.008 
.00 
.000 
.000 
.ogo 
.0 0 
.008 
.00 
.000 
.000 
.oog 
.00 
.008 
.00 
.000 
.000 
.000 
.00·8 
.00 
.000 
~&8 
.000 
.000 
:888 
.000 
.000 
:888 
.000 
·gg8 
:cao 
:888 
.000 
... oca . 
.008 
.00 .8&~ 
:080 
.0 0 
• 
.gOO 
• 00 
• 00 
.00.0 
:~~~ 
CYCLF 15 
CELL - V 
11. 
AVE-V HIGI-i- V 
QE 
PAGE 
........ 
LOlli-
.000 1.3!~ t. S7 l~' 
13 . 
:888 1:145 J~43 t· 343 
.000 1.234 1. , 6 :~i~ 
:888 J:~88 l:uI .·~t~ _ . __ 
.000 t.274 1.215 ~
( 
.000 1.~70 ,.271 1.2Z0 
.n08 1. 68 .269 .2 6 
. 00 1. 6S .266 6~ 
:g88 I:U~ :It~ I~U ( 
.noo 1.26~ 1. 260 • 59 ~oOo .2S8 .259 - . 57 
. 000 .256 1.257 t.25, . 
.000 1.25 .2 .25 . 000 1.25i .2Y .25 ( :88~ t:~i '+!i _.- ~4X" - . 
.000 .Z4' t:2lt1 • 46 ( ;ggx _ . ..l:m .. !!ill. _1· 4f . . _ 
:888 l:~ l~~t~ 1: !X "( 
.000 l·~35 l·jr t:ill ., lie 'l~~f ~if! ~Iit ':, ~ggg .. !:d:-- - 1.m- ·- l:ih- ---"C 
:g81. m_ :~A2 _. __ l:Ut-i. AJ--- __ It 
.00 • 4 .m-. ~ .II( 
:888 :i8~ npi : ., " 
-:&88- ' i:t3¥ - -t: 99 - --r.fft _. " 
.000 1.196 1.198 1.19 « 
.000 j .l&!- -l:l1L • 9 " 
--ggg- 1"f92 - -- Ili' 9 
:000 1:19 1 :1 4 : " ;" 
--- -~ '18 - -hl.9.l- . t --_ u --000 • 9, • 2 • • ", 
.ggg 1:1: l·nA • 82 D, 
:000 l:tu ft!i : 1 
:fs§ . 1:111 -- ' 1:135 - I: fi--
. 000 1.£19 1.184 • 72 
", 
i C 
.. 
.. 
.. 
• 
-/ 
;"fI 
DATt OF RUN 15 09/20./76 PACK NUMBER 15 223A 5HADOW PERIUD 15 2 
;' 
, 
) 
'. 
TI ME A~P5 CELL_V CELL.V CELL- V CELL_V CELL- V 
1~8: 1~ : 8~7 ~l 1:11! ~2 l:l~3 ~ ~ 1 : t9~ ~~ l:lZg ~~ l : l~l 
1.
12. 11.2~ Vi 1.1?9 II 1. 176 v3 1. 177 v. 4 1.161 V5 1 . 168 
14 11 .462 VII. 7, V . 174 V3 1. 174 V4 1.151 V5 1. 63 116: 11 . 663 v 1.t7 v 1.171 113 1.171 V4 1.14 V5 t. 59 l ij 11. 64- V 1. 1 V 1 169 V 1.110. y4 1.13 Y • 52 
flO: lz.865 Vi 1.11 V 1:16t II~ 1. 166 V4 1. 12 V~ 1.144 122 . 12.261 Vi 1.168 V 1.16 V3 1.160 V4 1.113 V5 1.t33 
124 Il.468 VI 1.165 V 1.156 Vi 1.153 V4 1.10.5 V5 1. 23 1 2~; 12 . 669- VI 1.1!1-¥ 1.14j V 1.142 V4 1.100...,5 11.t15 28 2 810 V 1 6 ' V 13 V 1 130. V4 1 092 v5 0.8 1~0: 13: 11 VI 1:1 9 V2 1:11 V3 1:119 V4 1:086 V5 1:10 
132 . 13. 271 VI 1.138 v2 t. 1 3 V3 1. 111 V4 l.g19 y5 t.0092 
. 34 -- 3 412 ~ 26 V2 1 1 VI 104 V4 • 12 Vi 11 136: 13:613 V 1:1 14 VI 1:0.99 V 1:096 V4 t.0.65 II t:o 38 1~ .813 V 1 0.4 II 1 0.91 II 1 0.88 V4 .05t V .0 
I 14: 14. 13 vi 1:0.,5 V 1:0.84 V3 1:08 V4 1.0.5 VI 1.0.58 ,r---i~·- -l .... ;.,?-13 - -- VI t·O 5 VI 1.014 Vi 1. 0.11 '1.4 I·04~ v t·85 44. 14. 412 V .0 8 v .018 V 1. 014 V4 .011 V • 4! .; 146. 14 .610. V 1.0.6 y 1.0. V 1.0 1 V4 .0 8 V .0. 14. 14. 6 V 1.06 II .0 5 V 1.0 1 V4 1.0 1 V .0. 
·L_ - ----4--;g.-.n.S~t - ~. -l.g".y •• 049 Vi 1.~46 V4 1.0." \/5 t.H1 ' 1>2. 15.215 VI 1. 49 Y 1.041 V 1.039 V~ .991 y5 .99 1'~. 1'.~~6 VI 1.i~0 v 1.034 V 1.0fl V4 .91f Vi .913 
• 1'6. '.6 6 V 1. 31 V 1.02it V .0 1 V4 .96 V .950 
-l --1- Y-l 1 V 1 015 1/ 1 0 0 V4 .9it V 1 
'Ir-- l~ lilli·Or VII: tl vi 1:001 vi 1:00.0 Vit • 91i V5 ·:lg~O 
., t.4. t..35 V .9 V .98 V' .91 Vit .83 V • 4 , t..2. 6.18 V .9 V~ .99 V .990 Vit .88 V5 • 8 '-- -l"' - 1t --- ~.., . .-97' '11- - -.-061 Y+ - .111 vi .15-1 
I 168. 16.6 V ;900 v .9 V3 .94 V4 .1 3 V5 • 8 
, 110.. 1&.82 V .829 V2 .912 V3 .931 V~ .6 1 V5 • Ii 
.; 
.1 
" ,. 
.r-------
• 
" 
- ._,----
--- ---- - - --_.-. 
• 
.. 
Cj :--
.. 
• 
• 
• 
• 
•• 
-) 
--
424 
CELL- II 
. 0.00 
. 0.0.0 
. 000 
. 0.0.0. 
.0.00. 
.000 
.000 
. 0.00 
.0.00. 
.o.go. 
.0 0 
.0.00 
.ogo 0. 0 
:000 
.000 
.0.00 
.00.0 
.0.0.0 
.000 
. 0.00 
. CDD 
.000. 
.0.00 
.000 
. • 000 
.000 . 
• 0.00 
.0.00. 
:888 
.0.0.0 
CeLL-V 
.00.0 
• 000 
. 0.08 
· g80 
:000. 
.oog 
: 880 
. 000 
. 000 
. 000 
.00.0 
:8g8 
· 0.00 
:000 
.000 
.oog 
.00 
... 0.0.0. 
. 00. 0. 
.oog 
. 00. 
. 00. 0. 
. gg 
· 0.00. 
:888 
. 0.00 
CYCL F IS 
CELL_V 
.000 
.00.0. 
.00.0 
. 00.0 
. 000 
. 00.0. 
. 00.0. 
.000. 
. 00.0. 
. 0.0.0 
. 00.0 
. 00.0. 
. 0.0.0 
.000 
. 00.0 
. 00.0. 
. 00.0 
. 00.0 
.000 
. 000 
.00.0 
.000--
. 00.0 
.000. 
. 000. 
. 000-
.000 
. 000 
. 000 
.000-
. 000 
.000 
WQE.C/C 77-134 
11. PAGE I S 14. 
AVE- V HIGH.V LOlW_V 
l·tn l ·Ud. l·ill 
1. 112 1· 119 I· 6 1· • • « 1: 162 1:1ll : 1~ 1.1~9 . 1.11S -. 1.13 _ _ 
1 153 1 11 1 1 120. 
1:141 1:168 1: 113 
1. 140 1.165 1. lO 
i·lll t·ttt 1 ·~~2 
1:!15 1:1 ~9 :086 
1. 01 I.lft •. 01 1·0~S- -t'! · - 1~ 
1·011 ·1 4 l · o~e 1 : 01~ 1:095 : 051 I t · C~~- - -1~a5- -- 'i~~-- - ---
1: 848 1:8ZB 1: 81, ' ~iI ____ . :~t~ __ . _~ ____ .... ~ ~ 
1. 022 1.~ .991 " 
1.011 1. 8 40 .973 
.997 • 31 .950 ' I 
.. 980--.---1·1- - ~----. 
.951 1.00 , ; 810. ., 
·X3 ·~I :!J! . ~n . _ ·9'¥· .. .8~ :95 . 582 " 
. 116 .942 ~ 513 
._-. 
, 
.. 
" , 
~ 
-.- - '. )~ 
,. 
----, 
." , 
;J 
.. ~ 
!. 
· Il 
to 
:. 
II 
", 
• 
.: 
,. 
.. 
I , _ 
---- V 
. , 
.. 
~ ." , t 4 
---- - "-"---
,,-.. 
WQl 77- 134 
:>A ~ _ Of R ~Y . 15 0 8/27 . 7b PACK /i\jMuEJc 15 ~~3A ~ ,~ACOIlo PER I OD 15 3 CYCLE 15 393 . PAGE I:. "8 . t 
TlKE AMP~ CElL- " CEll - V CELL - II CELl-o/ CEll - V CEll-V CEll- V CEll - V AVE - V HfC.H- V l Oll- V 
I.. .~99 VI 1 . 3!: V~ 1· 341 VJ 1 . 340 vI, 1.340 \/!> 1.342 :888 . 080 .800 1·34~ 1.145 1. 340 It . • 98 VI 1 . 3 V . 315 V 1 . 3i5 VI, 1. 313 ~.; . 316 .0 0 • 00 .31 1. 118 .313 ( 
6 . .597 vl 1 . 30' V2 1.302 V3 1.3 " V4 1.30 .. '1 £ 1.303 .000 . 000 .000 1.303 1.101t 1.302 
ti e .796 Vi 1. 29'" v2 1.292 v3 1.29" v" I . Z«;l \I''; 1.294 .0ClO .000 . 000 1. 294 1.196 1.292 10. .996 '.I I 1. 28" v2 1.286 V3 1.2118 V" 1 . ;2~. !. Ii i 1.268 .000 . 000 . 000 1 . 287 1.7119 . 285 
12 . 1.~9~ v i 1 . 28? \/ 2 1.281 V3 1. 2&1 VI, 1.2!> :) \' 5 1.281 .000 . 000 . 000 1.2ftl 1.'"2 1.28') rt • 1. 95 'J 1 1 . 27" V2 1.276 \/ 3 1.278 \/ 4 1. 27b v5 1.277 . 000 . 000 . 000 1. 277 I.Ha 1. 276 6 . 1.594 Vi 1 . 274 \/2 1.212 v ~ 1.275 V4 1.2U \IS 1.27" . 000 . 000 . 000 1 . 273 1.'75 1. 272 lS. 1.794 vi 1 . 271 V2 1.270 \I ) 1.271 \/4 1.270 VS 1.Z -n . 000 . 000 . 000 1 . 271 1 . 171 1.270 ( O. 1.99" Vi 1. i'7" V2 1 . 269 V3 1.270 vI, 1.268 v5 1 . 26 '>' .000 . 000 . 000 I . Z69 1.170 1.268 
22 . 2.194 vi 1 . 26" v2 1 . 266 V3 1.268 v" 1 .266 v5 1 . 267 . 000 . 000 . 000 1 . 2101 1.161 1 .266 
24. 2.394 vi 1 . 26;10 V2 1. 2b4 V3 1.265 V4 1.263 v5 1 . 265 . 000 . 000 . 000 1.2b5 l . llt6 1.261 
26 . 2.594 Vi 1 . 26" v2 1.262 V3 1. 263 V4 1. 2t.Z V5 1.263 . 000 . 000 . 000 1.263 1.7b4 1.261 ( 28 . 2.79" vi 1 . 26:> v2 1.260 \/3 1.261 "" 1.2t.u v5 1 . 261 . 000 . 000 . 000 1 . 261 1.762 1. 260 30 . 2.994 Vi 1 . 26" \12 1.259 V3 1.260 V4 1. 258 v5 1.259 . 000 . 000 . 000 1 . 259 1.760 1. 7.511 
- )2. 3.194 VI 1 . 25" V2 1.255 v3 1.2!11 V4 1.255 V5 1.256 . 000 . 00(' . 000 1. 256 1.158 1.25'S 
31t . 3.395 VI 1. 25" V2 1.253 V3 1.255 V4 1.252 V5 1.253 . 000 . 000 . 000 1.254 1.155 1. 252 f ,6. 3·i95 Vi t. 25' V2 1.250 V3 1.2~3 V4 1.250 V5 1.251 .000 . 000 .000 1 . 251 1.153 1 . 250 38. 3. 95 VI . 240 V2 1.249 V3 1.2 0 V4 1.247 V5 1.249 . 000 . 000 . 0:>0 1. 249 l.l~O 1. 241 
- r.D. 3.996 VI 1 . 24- V2 1.247 V3 1.248 V" 1.246 V5 1.246 . 000 .000 . 000 1. 241 1.148 1.246 
42. 4·r
1 VI 1. 24" V2 1.2"1 V3 1.245 V" 1.242 V5 1 . 243 .000 .000 . 000 1 . 244 1.745 1.242 ( 44. . 97 ~l 1. 247 V2 1.24 V3 .242 ;;4 1 . 240 V5 1 . 2"0 . 000 . 000 . 000 1.241 1.142 1.240 46 . 4. 98 1 . 24" V2 1.239 V3 1.240 V" 1.238 V5 1.238 .000 . 000 . 000 1. 2 39 1.140 1. 238 ,... 4.198 VI 1 . 23J v2 1.235 V3 1 . 238 V4 1.234 V5 1.235 . 000 . OUO . 000 1 . 236 1.1'>\8 . 234 
50. 4.999 Vi 1 . 231 V2 1 . 233 V3 1.230 V4 1.230 V5 .000 .000 .000 . 000 1 . 231 1.713 1. 230 
52 . 5. 208 VI 1 . 23° V2 1 . 226 V3 1 . 230 V4 1. 226 V5 1.226 . 000 . 000 . 000 1 . 228 I.no 1. 226 ( 4. 5.40 ~I 1. 22" v2 1 . 22~ V3 1.226 V" 1.2i' V5 1.223 .000 . 000 . 000 1 . 221t 1.776 1.2ft c 6 • 5.601 1. 22' V2 1. 22 v3 1.223 V4 1.2 9 V5 1.220 . 000 . 000 . 000 1.221 l.n3 1.2 9 58. 5.802 Vi 1 . 220 V2 1.217 V3 1.219 V4 1.2Ib V5 1.211 . 000 . 000 . 000 1. 2 18 1.710 i ·2!6 , 60. 6.002 Vi . 21'" V2 1.215 V3 1.216 \14 1.211 V5 1 . 212 . 000 . 000 . 000 1.214 1.116 .2 I 
.. 62 . 6.203 Vi 1 . 21~ v2 1.211 V3 1.2 3 V4 1 . 208 v5 1.210 . 000 .000 . 000 1.211 1.713 1.2 8 ---- ~ "404 Vi 1.2Ag v~ 1.20a V3 1.~Ao V4 1.~05 V5 t · ~01 .000 . 000 . 000 1 . 201 1.,ao 1. 2015 66. 6.604 ~1 1.2 V 1.205 V3 1. 1 V4 I. 02 V5 • 04 .000 .000 . 000 . 205 1.709 1.202 ( • 68. 6.'05 1 . 20~ V2 1.r1 V3 1.205 VI, 1.199 V5 . 201 . 000 . 000 . 000 1 . 202 1.'05 .199 10. 7.005 ~I 1 · 20~ Vi I. c o V3 1.202 V" 1.198 V5 1 . 200 . 000 . 000 . 000 1. 201 1.'03 1.198 ..:J6 .. 1.6M . 20 V • 9 6 V3 1.198 V4 1.:92 V5 1 . 195 .000 . 000 .000 1.196 1. 100 1.192 
1'. 1.'09 VI 1 . 19- V2 1.19/• V3 1.191 V4 1.190 V5 1.193 . 000 . 000 . 000 1 .191t 1.198 1. 1ge « , 80 . :.ooy ~l . 19? V2 1.1q~ V3 1.195 V4 1.190 V5 1 . 192 . 000 . 000 . 000 1 . 193 1.l cn 1. 190 8 4. .41 1. 19"1 V2 I. I e. . V3 1.193 V4 1.189 V5 1 . 190 .000 .000 . 000 1.192 1.195 1. 189 
_ ..&6 . 
•• 6l1 V1 1 . 19"1 v2 I . h '~ V3 1 . 192 V4 1.181 V5 1 . 189 . 000 .000 . 000 1.191 1 . 195 1.188 a. • .1 ~l 1 . 19~ V2 1.l <'·) V~ 1. 19A V4 1.186 V5 1.118 . 000 .000 . 000 1.190 1. 193 1. 116 O. 9:013 • 9 ,. V~ 1 . h 3 V 1.19 Vit 1.184 V5 • 81 .000 .000 .000 • 88 1.lql .1 4 t 
9 2 . 9.213 VI 1.19 \ V 1.ltl6 V3 1.18X V4 1.183 V5 1.184 .000 . 000 .000 1.181 1.191 1. 183 
•• •. 41" ~l 1. 191) "12 1.185 VJ 1.18 V4 1.1*1 V5 1.1'3 .000 . 000 . 000 1 . 185 1.'90 1 . 1'1 6. 9.6 4 1 . 11· V2 1. 164 V 1.181 V4 1.180 V5 1 . 180 . 000 . 000 . 000 1.184 1.189 1.18(' ( «; ,8. 9 • 5 VI 1 . 117 V2 I.U3 V3 1.185 Vit 1.111 V5 1.119 .000 . 000 .000 1 .182 1.1117 1 . 117 
1°0. 10:0 6 VI 1 . 18? V2 1.181 V3 1.184 VI, 1.175 V5 1.178 . 000 . 000 .000 1. 181 1.1117 1 . 115 
. 42 .. r·2l6 VI 1 . 18"1 V2 1.1DO V3 1.183 V4 1.171 v5 1 . 111 . 000 .000 . 000 1 . 119 1.1115 1.111 104 • 0.4r VI I . U" V2 1.1 "'9 V3 1.181 V4 l.lb9 V5 ,.114 . 000 . 000 . 000 1. 1171 1.113 1 . 169 106. 0.6 1 VI 1 . U~ V2 1. 1 n V3 I.F9 Vit 1.166 V5 1.171 .000 .000 . 000 1.175 1.1112 1.166 ( loe. 0.' • VI 1. 18 V2 1.175 V3 1. 78 VI, 1.162 V5 1.169 .000 . 000 . 000 1.113 1.1111 1.161 
-l0 . 1'.011 VI 1 . 18" V2 1 . 1H V3 1.118 V4 1.1511 v5 1.165 .000 .000 . 000 1.111 1.1110 1 . 151 1141" 1.219 VI 1. 17- V2 1.17, V3 1 . 17b V4 1. 149 V5 1.161 .000 .000 . 000 1.167 1.1711 1 . 149 
, 
.. j 
,<: ~ 425 
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EC/e 77-134 
CK NU~bER IS 2l3A SHADOW PERioD IS 3 CYCLE IS 393 _ P&G.E IS "9. 
AMPS CELL-v CELL- V CELL- II '-ELL - V CELL- V CELL-V CFLL-V CELL-V AVE - V HH.H-V LOW- V 
'I:tl: YI I:H= ~~ I' po V3 l' r3 VI, i'140 v5 t-i54 . 000 .000 . 000 t· lb3 .118 t:llo~ ~ • 67 3 1. 71 Vit • 26 V5 • 47 . ogo .000 . 000 • 0;7 .176 1 .8 9 1.171 112 . 163 V3 1. 68 VI, 1.112 V5 . 136 . 0 0 . 000 . 000 1. 1'50 .172 l·li2 1 .0 0 ~l 1.17' V2 1.159 V3 1. 165 V4 1.105 v5 1.1210 .000 . 000 . 000 1.145 .171 . 1 5 12.2 0 1.16" V2 .151 v3 1. 160 VI, 1.09& vs 1. lilt . 000 .000 . 000 1. 138 .169 1.091 12 • 420 VI 1.16'" '12 1.139 V3 1.15~ V4 1.090 v5 l'Aoe .000 . 000 . 000 1.131 .166 1.090 i·6i o ~l 1.161 Vi 1.123 VJ 1.110 Vit 1.oe~ vs 1. 99 . 000 .000 . 000 1·F2 .11.1 .o,~ 1 .1 0 1.15" V 1.110 v 1.125 VI, 1.077 v5 1.092 . 000 .000 .000 1. 12 • U8 1.0 1 p,or VI 1.151 V2 1.100 VJ 1.11i VI, 1.070 VS 1.085 . 000 .000 . 000 l ' A04 • PH 1.070 l.2 9 VI I:U., ~i 1.093 V l ' Ao VI, 1.063 v5 1.071 . 000 .000 . 000 1. 95 . 141 1.063 1 .10 8 VI 1.081 V3 1. 96 VI, 1.057 vS 1.070 . 000 .000 . 000 1. 088 . "9 .OS7 
13.611 VI 1.11" v2 1.079 V3 1.089 VI, 1.0!>1 vS 1.061 . 000 .000 . 000 1 . 079 .11 4 
1.051 
13.81' ~l 1.10" v2 1.011 VJ 1.080 V4 1.045 VS 1.055 .000 . 000 . 000 1. 071 .1 03 1'~S r.o 8 1.09~ Vi 1.063 V 1.073 V4 1.038 vS 1.0109 . 000 .000 . 000 1 . 064 1.095 .0 8 4.2 5 Vi 1.087 V 1.058 V3 1.065 VI, 1.028 vS 1.041 . 000 .000 .000 1. 0S6 1.081 1.028 4.4A1 vt 1.07· V~ t.051 v3 1.0~' VI, 1.018 VS 1.031 . 000 .000 . 000 1. 0101 1.079 l.gA8 14ft.6 5 1.011 V .045 v3 1.0 VI, 1.007 v5 1.021 .000 .000 .000 1. 039 1.07 1 
1~.806 VI 1.061t '12 1.0103 v3 1.05 VI, 1.002 v5 1.011 .000 .000 .000 1.036 1.068 1:001 
I .Y91 ~l .06~ Vi 1.0n VJ ,.Olt! VI, .991 V5 1.0Al .000 . 000 . 000 1.032 1.064 .997 1'. , .06 V 1.0 V 1.04 V4 • 990 V5 1.0 .000 . 000 .000 . 0 25 1.060 • 15 • 310 ~l 1.0S4 v2 1.031 VJ 1.038 V4 .98A V5 .994 .000 .000 . 000 1.019 1.0<;6 :9'0 • 5.481 1.03'" v2 1.0 5 V 1.011 VI, .95 VS .962 .000 .000 .000 . 995 1.039 15 • 686 Vi 1.02" V2 .981 V3 .999 V4 .911 V5 .922 . 000 . 000 .000 . 968 1.023 S.181 VI 1.01: Vi .911 v3 .991 V4 .886 V5 .893 .000 . 000 .000 . 952 1. 014 16.019 Vi .99 V ::ll ~J .911 V4 .129 VS .828 .000 .000 .000 . 911 .q96 16 • 291 VI .91; V2 .951 vit .152 V5 .136 . ooc .000 .000 . 811 .915 6.492 n .94 Vi .89 YJ .93 '14 .652 vS .622 .000 .000 . 000 . 808 .942 6.693 •• 8" V .121 V .816 V4 .521 VS .489 .000 . 000 .000 .722 
, 
., 
,; 
. . 
4Z6 
« 
. 
-.) 
--
...,. .. .. . t 
. _ .; WQECj'-.77- 134 
D~ i _ 0 F RUN IS O~/ 20 / 76 PACK NUMBER IS 223A SHADOw PERI OD 15 5 CYCLE IS 758. PAGE 15. 
T!"'E A"IPS CELL- V CEL L_V CELL-V CELL- V CELL- V CELL- V CELL-V CELL-V AVE-V HIGH-V LViii-V 
-12U1. .4,8 V t.n vI 1.313 V 1.314 V4 1. 14 V • 12 "v - - .00 - ~ " lit -- -
1 J3 . • V . 290 V 1.21 V .28 V~ • I V • 81 • .0 .0 0 • I • 
• 
c tim --------- f ( 12l~. .2~0 Vl 1.33~ '12 1.333 VI 1.333 V~ 1'13~ VI I 'J32 ·S8° .0
08 .OQ8 1'133 • It 
1230. .1 VI . 30 V 1.291 V 1.300 V4 1. 00 V I' 98 'SSO .0gO .0gO E 99 I" t~35. 1.118 VI 1.282 V2 l.ll V 1.28J V4 I. 8~ V .~80 .008 .0 8 .0 0 .~!t . 12 • - ~ 
- - i2~. - 1'.'8- V 1. -76 V .27 v3 .271 V. • 1~ V .h4 "0 .04 ~O g, - - '-'- - -f:H~--
· 1240. 1.69 Vi l .i72 vI .2 t V f.273 '14 1.212 V~ .270 • 00 . 008 .000 .27Z • 73 .270 , 
f ' . li4~. ~.94 vi 1.269 V~ 1.2Z8 vI 1.269 '14 1.269 V5 t. 267 .800 . 000 .oog 1.268 -E 69 .Z67 « 
, 1 4,. l.IS0 'II 1. 265 V 1.265 V3 1.267 V4 1.265 v5 .263 .000 . 000 .00 1.265 • 67 1.263 
- :4-1. 2.420 'II 1. 263 V 1.262 V3 t.264 v'- t.263 V5 1.2~ .000 . 000 .,400 .n1 - Bolt -1.2U I 4. Z.6 V1 . 60 V • v3 .2 1 v4 .2 0 v5 • 5~ .000 . 00 .00 • 60 • 61 1. 58 C , li,J. Z.tS8 v1 l.i57 V~ l.i~' V3 .2~8 V4 1.l!7 v5 l.i5' .000 . 008 .00R I. 57 I. ,. I .~ 'f 1254. 3. 50 v1 1.254 v~ 1.254 v3 1.255 v4 1.254 v5 .25l .000 ,000 .OO~ 1. 54 .Z5~ .25~ ~, .1110 \11 1. 21'.0 V2 .Z61 V) 1.261 \14 t,261 v5 .2tO .000 .008 -,nQO t.161 --- t~ -,2-60 1553, .420 v1 .24 v2 .24 v3 .250 V~ .24 v5 .2 7 .000 . 00 . 000 • 4 ;25 .247 
• i:as' .610 VI 1.24~ v2 1.24~ V3 1.243 V4 1.241 V5 . .241 .00°0 . oog .008 11' ~ 1.243 .241 
n . _ __ 5 : _ -l:l~ --V I:HlI ~~ I:U2 ~1 I:H~ V: I:UI ~5 j:i~t : 88 ~884 :&&0 _ _ • 8 _=1 t1ft2 6 _ 
C '- 1.6g3. 1.39i fl l.m rz 1.2 1 III 1.2~! ~4 l.i 0 Vi .2~2 • 00 .000 .000 • 3 .2 .~ 9 . '. · 6 5. 1.63~ V 1.22J Vi t. 2 7 V l'i2% V4 .~ t V .i f • gO .ogo .088 • 21 ' '2 i ItU: • --- ~ - 1:!29 ~ - ,:~ 3 ~ l~ f~: :2 ~ :" - ! t _ -- :808 ~o • • m • - - " wz• !:18Ig V1 1. 2i5 vi IJ. 'I f.2f8 V4 l.ji2 '11JI' .100 .008 .008 Jilll215 l' 8 1.213 ". 
'( 
15. .6 § Vi 1.2 11 V2 .213 V .l 4 V4 1. ~f V 1.2, .JUO .00 .000 . 21 2 .214 j .2m • 
4 617. .84 vi . 08 V2 1.209 V 1.210 V4 • 7 .2 • 0 .0 .000 • 08 • 0 • 0 4 
- --l6lJi-. - - --3..09 VI BOlo v2 1,206 113- 1.206 V4 1.2 3 V 1.20 - . - - -woSt -- -,.-000- - - - - - T -
. 622, 3.33 Vi 1,200 V • OZ V 1.202 y4 1,199 V • 97 • 0 • .00 1. 00 • OZ 1. 9 ~ 
t -, 1624 . 3.m1 III 1. 197 Ili l.f99 III 1.199 114 1.l*9 Il 1.193 .10 .gi80 .008 ut91 Jl99 1.193 • 
.. 1 1227. 3. vt 1'194 v2 .196 ¥ • 96 V4 • 9 Vi 1'190 • 0 .00 .000 • 94 . • 0 .. 
, zy -4..- - V -- -1.- -92 v2 -.-l~ \I - 1. 94 Y4 -1' v .- at - - -. -.040- - - --e400- --- ~- - - -----
· }63' 4 308 VI 1 }90 v2 I 192 V 1 191 y4 1 I V 1 186 8so g080 000 1 190 1 193 186 f 634: 4:54 VI : 89 vl :191 V3 1:19 V4 1:116 v5 1: 84 :0 0 : 0 :000 1: 88 1: 91 :184 1 
;. 16
36
• iilli' 0 VI t'UI ~ l·110 Vl- 1.1J-g V4 1Hll v5 t!113 • 0 !&88 .000 - lHf 1I=j0 'li! ~ 
t ~: lur .: 11 -1: 1:4-~ rt.lril 1:11:'~: l:lt:~ ~I - l:ti,A, ~ :8U -~ :888 - tg~l - ':If :. - 1:1 8 !u( 64 6. 5. V 1. 83 V .1 5 V 1.1 6 V4 1.1 9 V t. 7 .000 .00g .000 1. 8 • .~7 .--~ - - V- - trill V - 1.184 V 1'18S V4 .1 7 V • -7, .000 -.40 ---~----4-; - -
, 16~ 6;Z)0 V .180 v2 181~ V3 83 V4 75 V 73 000 00 000 1 1 9 f 7 
t ·· 16n: 66147 VI 1,11 79 YZ 1:18 V3 1:18Z y4 1:173 VI 1: 171 48:0008 :~8~ :008 1:17. 7 :18 1: 171 -l 
.. 6. .1 V • 77 ~ I," VI 1.181 V4 1.110 V H68 . • .00 HUt75 • 8 • 6 • 
. "'3 - -6 -¥-l - -l.J.-1 V • V 1.H9 v. - tW-l V 65- - 0-0 -- --- -- -- - -
d l 70: J, V. 7 V • 7 V • V4 .1 V • 1 • 00 .000 .0 " • 1 ~ 1 " t -I 170]. J.1t1t vi thl V 1.10 V l.llf V4 1.1H V L t .0.00 JIlO. O • 1.. .1,1 • 6 I . 
t _ T8" l... V 1'1. V I'l l V 'In vit f.I'4 V t. 4 ;000 • .0 ,- 64 l·i74 1"149 ' • 
., 7 - -l~ .-1- 3 - . 4- - 4' -- ~ -- - - - Z 40 _J 
• 710: 8. 1.1 1.16 ~ .1~4 • 3~ • 9 .000 • 0 .0 1: ! :119 1: 29 • ( · t... ::10'1 it 1.1~6 ~ 1.16~ vI 1.16% v4 l·UI' tis .000 .880 1t I.U, -illU . 18 ( iI15• '.6 Vi 1.141 v .1Ii V3 l.t 1 V4 '101 v5 .11 .000 ;OQO .000 illt-l 1 • , • 0 .. 11 -- V - .U liZ .1 113 • ~ v... 1. 0 V, .103- _ ;qDO ~~ -- ,,004- - --I - --- --- ~ 171 • 9 V ll6 V2 1 II 1 7 y4 1 v, 0 6 0 0 00 1 6 1 D 
, A H~J: til vi 1:U4 Yl :112 V! 1:119 V4 1:019 v5 1:019 :8800 :8R8 :008 1:lA5 1:1', 1:019 . • 
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wae' " 7-134 
~~TE Of HUH ; ~ 09/10/76 PACK i'h.JMBER 1 ~ 223A ~HADOW PERIOD 15 7 CYCLE 15 1312 . PAGE rs 
TI"£ AMP!> CELL- " CELL- V CELL- V CELL- V CELL- V CELL- V CELL - V CELL - V AVE- V HlC.H-V LOW-V 
1310' . .246 VI 1.34" V2 1 . 3 .. 3 V3 1.3"2 VI, 1 .31oi V5 1. 343 .000 .000 . 000 1.344 1.1106 1.)42 1353. .9810 ' VI 1.297 '0'2 1.290 '0'3 1.2'11 1/4 .29 '0'5 1.289 .000 .000 .000 1.291 1.292 i· 2'O 1400. 1.722 VI 1.271 '0'2 1.269 '0'3 1.270 v4 1.270 '0'5 1.268 .000 .000 .000 1.270 1.271 .268 lItOJ . 2.460 VI 1.2611 V2 1.259 Y3 1.260 y4 1.259 Y5 1.258 .000 .000 .000 1.259 1.160 1.25, 
I1t1i· 3.198 VI 1.25" V2 1.249 '0'3 1.251 '0'4 1.250 'Os 1.248 .000 . 000 . 000 1. 250 1.11j1 t· 211 42 • 3.9)6 VI 1.230 '0'2 1.239 '0'3 1.241 '0'4 1.240 v5 1.238 . 000 . 000 . 000 1 . 239 1.141 1429. 4.6710 Vi 1.22" V2 1.229 '0'3 1.230 VI, 1.229 V5 1.227 .000 . 000 . 000 1 . 229 1.2)0 :~f' 143b. 5.412 Vi 1.21 7 V2 1.218 '0'3 1.219 VI, 1.217 V!> 1.215 . 000 . 000 . 000 1. 217 1.219 .2 5 1t,.4:J . 6.150 Vi 1.204 V2 1.206 V3 1.206 VI, 1.20!> V5 1.202 .000 .000 . 000 1 . 205 1.206 1.202 14 50. 6.888 vi 1.191 V2 1.194 V3 1.1910 VI, 1.191 V5 1.188 .000 . 000 . 000 1 . 192 1.194 .188 1457 . 7.626 VI 1.181 V2 1.185 V3 1.185 VI, 1.180 V5 1.176 .000 .000 . 000 1. 181 1.115 1.176 150) . 8.36" VI 1.17' V2 1.180 V3 1.180 V4 1.175 '0'5 1.170 .000 .0(.10 . 000 1.176 1.110 1.170 151~ : 9.10l VI 1.177 V2 1.176 '0'3 1.\16 VI, 1.169 V5 1.162 . 000 .000 . 000 t· 17 1 1.176 1. 162 9.842 VI 1.16~ '0'2 .172 '0'3 1.172 '0'4 1.161 V5 1.147 .000 .000 . 000 .164 1.172 .147 1~26 . 1°.580 VI 1.15" V2 1.166 V3 1.167 V4 1.143 V5 1.119 .000 . 000 . 000 1 . 150 1.167 1.119 
-- 1533-. 1. 313 ~t 1.13" '0'2 1.1~1t V3 1.160 V4 l.t07 V5 1.098 .000 .000 . 000 1 . 130 1.160 1.098 1541 . I .039 1.10" V2 1.1 7 V3 1.136 V4 • 87 V5 1.080 .000 .000 . 000 1 . 05 1.136 .080 1548. 2.759 VI 1.08n V2 1.092 V3 1.099 V4 1.067 V5 1.063 .000 .000 . 000 1 . 080 1.099 1.063 156i; 3.lt74 VI 1.0501 V~ 1.069 VI 1.017 V4 .050 V5 1.050 .000 .000 . 000 1.061 1.077 O~O -, 6 1I •• ~,,5 VI .03"  .050 V .056 '0'4 1.031 V5 1.0:U .000 .000 . 000 1.042 1.056 .0 1 1609• 14 ·t88 VI .011 Vi 1.029 V3 1.0)9 '0'4 1.001 '0'5 1.007 .000 .000 . 000 1.017 1.039 1.001 614. 15. 52 VI .97" V .999 V) 1.012 '0'4 .965 '0'5 .969 .000 .000 . 000 .983 1.012 .965 1611. 5.583 VI .970 '0'2 .999 V) 1.012 V4 .965 '0'5 .969 . 000 .000 .000 .98) 1.012 .965 
-- - 162,4 .. 16.261 VI .884 '0'2 .9610 V3 .981 V4 .893 '0'5 .895 .000 .000 . 000 
·l23 .981 .IBIt 1631 . 16 • 925 Vi .66" V2 .895 V) .9)4 V4 .7)6 V5 .709 .000 .000 .000 • 88 .9)4 .666 ( 1633. 7.135 VI .570 V2 .858 V) .909 V4 .666 V5 .624 .000 .000 .000 . 725 .909 .570 
-- - -
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WQEC/C 77-134 
DATE OF RUN IS 09/10/76 PACK NUMBER IS 223A 5HADO~ PERIOD IS 8 CYCLE IS 1591. PaGE IS 5. ) 
TIME AMPS (ELL-V CELL- V CELL-V CELL- V CELL- V CELL- V CELL- V CELL- V AVE- Y HJ(iH-V LOW-V 
1242 . .240 ~l I:U~ ~~ 1.347 Vi 1.347 VI, 1 . 347 V~ 1.347 . 000 .goo . 000 i·348 I ·Ji O l:iU 124) . .480 . 323 V 1.323 V4 1.324 V ' 1 .323 .000 • 00 . 000 . 324 1.3 6 
1252 . 1 . 21U VI 1.28~ Y2 1 . 283 V3 1 . 283 VI, 1.284 V5 1 . 282 .000 . 000 . 000 1 . 283 1.284 i·282 1259. 1.930 VI 1 . 266 V2 1.266 V3 1.266 Y4 1.267 V5 1.264 .000 . 000 . 000 1.266 1.767 . 264 
1306. 2.66" VI 1 . 254 V2 1.254 V3 1.253 VI, 1.254 V5 1.252 .000 . 000 .000 1 . 253 1 . 754 1.252 1314. 3.3fO ~l 1.241 V2 1.243 V3 1.242 VI, 1.243 V5 1.241 .000 . 000 . 000 1. 242 1.243 . 2"1 1321. 4.1 0 1 . 231 V2 1.232 V3 .231 V4 }.232 V5 1.230 . 000 . 000 .000 1 . 23 1 1 .232 1.210 1328.- 4.840 VI 1 . 221 V2 1.221 V3 1.2Z1 V4 .221 V5 . 219 . 000 . 000 .000 1.221 1 . 22 1 1.2 9 
1)35. 5 .560 VI 1 . 21" V2 .210 V3 1.210 V4 1.2 10 V5 1 .Z08 . 000 .000 . 000 1.Z10 J .710 1 . 208 
1342. 6 . Z90 Vi 1 . 191 V2 1.198 V3 1.20C VI, 1.198 V5 1.194 .000 . 000 .000 1 . 197 1 . 2'00 1 .194 
1401 . 7 . 740 VI 1 . 17'1 V2 1 .176 V3 1.17/, V4 1.176 V5 1.169 . 000 . 000 . 000 1 . 114 1 .176 1.169 
1409. 8 . 470 VI 1.16° V2 1.)70 V3 1.17IJ V4 1.169 V5 1.162 .000 . 000 . 000 1.168 1.170 1.162 
1416, 9 . 190 VI 1 . 16" V2 1.16-' V3 1 . 166 V4 1 . 164 V5 1 . 155 .000 . 000 . 0 00 1.163 1 . 167 1 . 155 
ll,23. 9 . 928 VI 1 . 16" V2 1.162 V3 1.162 V4 1.158 V5 1.142 . 0ClO . 000 .000 1 .157 1.162 1.1lt2 143 U. 10 • 65 VI 1 . 153 V2 l'i57 V3 1.156 V4 l.lIt8 V5 1.11 5 . 000 . 000 . 000 1.146 1 . 157 1.115 Ilt3 7 • - 1.370 VI 1 . 137 V2 1. It6 V3 1 .147 V4 1.124 V5 1 . 089 . 000 .000 . 000 1.129 1 . 147 1.089 
1445. 1~.100 VI 1 . 10~ V2 1 .110 V3 l 'A12 V4 1 . 091 V5 1.070 . 000 .000 .000 1.098 1 .11 2 1.070 
14 .5l. 1 .810 n 1.080 V2 1.083 V3 t. 83 V4 1.013 V5 1.053 . 000 . 000 .000 1.074 1 . ·0 83 1.05) 145'1. 13 .~20 1.0SCJ V2 .063 V3 . • 062 V4 . 055 V5 . :>40 . 000 . 000 .000 1.056 1. 063 I·OLtO 1506. 14.230 1 . 041 V2 1.045 V3 1 . 043 V4 1.041 V5 1 . 02!> .00.0 .00.0 .000 1.039 1 . O4!> . .025 
1513 • lIt.930 VI 1 . 0~" V2 1. 029 V3 I.Oi8 V4 1.025 VS 1 .002 . 0 00 . 000 .000 1.022 1 . 029 1.002 15 8. 1S .ltOO VI 1.0 CJ V2 1 .016 V3 1.0 5 V4 1.011 V5 .982 .000 .000 .000 1.001 1. 0 16 .982 
1521. 15.630 VI .99CJ Vz. 1 . 007 V3 1.007 V4 1.002 v5 . Q69 .000 .000 .000 .997 1.007 .969 
152!> .. 16.090 VI . 914 Vz. .989 V3 .988 V4 .983 V5 .934 .000 .000 . 0.00 .974 .. Q89 .9a4 1528. 16.320 VI . 9'~ V2 .978 V3 .917 V4 .972 V5 .901 .000 .000 . 000 .958 .978 .9 1 153!>. 15 . 950 VI . 86 vz. .935 V3 .934 V4 .922 VS .740 .000 .000 .000 . ~79 .935 . 740 ,J) 
1.s1t-2. 16.S9.o VI .621 V2 .8Lt2 V3 .837 V4 .792 VS .466 .000 .000 .000 .112 .842 .1066 
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WQEC/ l 11 34 
OAT E OJ- ~Utl 15 09/t017 6 PACK h UM6 ER I~ 22 3A SHADOW PERIOD IS 9 CYCLE IS 1173. 
PjlGE 1:- It. 
TIME AMP!> CELL - " CELL-V CELL - V CELL- V CELL- V CELL-V CELL- V CELL-V 
AVE - V HIC,H-V LO~-V 
lO2~. . 240 VI 1 . 3"" V2 1 . 344 V3 1 . 342 1/4 1. 343 V~ 1. 3102 .000 . 000 .000 1. 343 1.346 1.34 2 10 34 • 1.210 VI 1 . 28 ") v2 1 . 280 V3 1.28 0 VI, 1.281 V 279 . 000 . 000 . 000 1. 280 1 .782 279 0 41,. . 180 'II 1 . 26" V2 1.260 V3 1.260 Vit 1.26 1 '15 1:251l . 0 00 .000 .oog 1 . 260 1 . 261 .. 258 
105~. 3 . 150 'II 1 . 24" V2 1. 24 6 '13 1. 247 '14 1 . 247 'IS 1. 24 5 . 00 0 . 000 . 00 
1 . 246 1 . 247 1 .245 
HO~. 4. 13U 'II 1 . 2 3 "i '12 1. 233 '13 1 . 234 '14 1. 234 'IS 1 . 231 . 000 . 000 .000 1. 233 
1 . 234 1 .23 1 
1113. 5 . 100 'II 1. 2A" '12 l ' FO V3 1 . 220 V" 1. 221 'IS 1. 218 . 000 . 000 . 000 
1 . 220 1 . 72 1 1 . 218 ( 
112 l . 6. 070 'II 1 . 2 .. V2 1 . 05 V3 1 . 204 VI, 1 . 206 V5 1. 202 . 000 .000 . 0 00 
1 . 204 1. 206 1 . 202 
113 2 . 7. 040 VI 1 . 181 '12 1 . 189 V3 1 . 1119 V4 1. 191 'IS 1. 184 . 000 . 000 . 0 00 
1.188 1.191 1.lIl4 
1141. 8 . 010 VI 1 . 171 V2 1 . 180 '13 1 . 178 V4 1 . 180 V5 1.172 . 000 . 000 
. 000 1 . 177 1 . 18 0 1.172 
1151. 8. 9YO 'II 1 . 16" V2 1 . 173 '13 1.·17C V4 1 . 112 V5 1 . 161 . 000 .000 
. 0 0 0 1.169 1 . 173 1 . 161 
1201. 9.960 VI 1 . 15" V2 1. 165 V3 1 . 10) V4 1 . 163 V5 1. 137 . 000 .000 . 000 1.1 57 1 . 165 
1.Ul 
12 10 • 10 . 930 vI 1 . 13" V2 1 . 153 V3 1 . 151 '14 1. 14 4 V5 1.101 . 000 .000 . 000 
1 . 138 l . tS) 1 . 10 1 
122 U• 11 . 900 'II 1 . 101 V2 1 . 110 '1 3 1 . 106 V4 1. 100 'IS 1 . 074 . 000 . 000 
. 000 1 . 098 I . 110 1. (1 14 
1229 . 12 . 850 'II 1 . 07" V2 1. 080 V3 1 . 075 V4 1 . 073 V5 1 . 049 . 000 .000 . 0 00 
1 . 069 1 . 08 0 1 . U49 
1239 . 13. 800 VI 1 . 042 V2 1 . 0 5 1 v3 1 . 046 V4 . 046 V5 1. 019 . 000 . 000 . 0 0 0 
1 . 041 1.051 1 . 0 19 
1249 . 14. 730 VI 1 . 006 V2 1 . 022 V3 1. 011 V4 1. 015 V5 .976 . 000 . 000 . 000 1 . 007 1. 0 2 2 
. 976 
1258 • 15.650 VI . 951 V2 . 985 V3 . 971 V4 . 976 V5 . 895 . 0 0 0 . 000 
. 000 .957 .985 .895 
1) 08. H,. 540 VI . 79" V2 . 929 V3 . 91 V4 . 905 V5 . 654 . 000 .000 . 000 .838 .929 
. 6 54 
1313. 16.9 70 VI . 62" V2 . 873 V3 . 841 V4 . 832 V5 . 485 . 000 . 000 . 0 00 .732 . 8i3 
.485 
t 
t 
( 
~ 
( . 
r 
.. :; 
,~ 0 l2iEf 
(, ,. & .Q~' 
, - ~ ~ti 
l~ Q' 431 P.t 
.F;J 
o ,,_rl DAY 
l O:.J : 
lO t . 
ilOl . 
l O.:, . 
lO S . 
206 • 
Z/) Il . 
209 . 
21 0 . 
21 2 . 
21 J . 
21 4. 
lI 6. In . 
2 19 . 
a o. 
l2 1 . 
22). 
1.2 ... 
1.2 b . 
22. 1 . 
229 . 
23C. 
-......, 
-) 
. .. 30 
1. 234 
: 233 
::231 
1.£29 
1 . 22 7 
1 . 224 
1 . 223 
1. 22 
1. 22 
1. 24 
1 . 238 
1 . 231 
1. 232 
1 . 235 
1 . l37 
1 . 231 1. 24 
1 . 248 
1 . 251 
1 . 2~ 
1 . 26 
1 .267 
I .Z70 
1 . 2117 
1 . 270 
1 . 267 
I . Z53 
1 . 240 
1.235 
1 . 231 
1 . 22 
1. 22 
1 . 217 
1. 2 13 
1 . 2 11 
1 . 20<1 
1.Z05 
1 . 205 
1 . 205 
1. 229 
1 . 22~ 1 . 221,; 
1 . 2l 
1. 22 
1 . 2l 
1 . 229 
1 . 232 
1 . 24\1 
1. 243 
1 . 250 
1 . 255 
.1.261 
1 . 266 
,. 
AVr: - D I ~ 
1 . 285 
1 . 269 
1 . 265 
1 .259 
1 . 2,,1 
1 . 234 
1.
23i 23 
1 23 
1 :228 
1.225 
1 . 22 2 
1 . 22 2 
1 . 22 3 
1. 221 
1 . 236 
1 .232 
1 . 228 
1 .229 
1 .232 
I :B~ 
1 .2 39 
1.2 4!1 
1.2"9 
1 .2 56 
1.259 
1 .264 
1.269 
1.285 
1.261 
1 26 .. I :B~ 
t:Ba 
1.223 
1 . 219 
1 .21 5 
1 211 1:z01 1 :~83 
1 .204 
1 . 203 
1. 225 
1 . 220 
1. 21 8 
1. 218 
1 zzo 1:2Z6 
1.227 
1 .231 
1 .'239 
1.2 42 
1.249 
1 .254 
1 . 260 
1.264 
LOW _DIS 
1. 2112 
l. 26 7 
l . 26 
1 . 2~ 
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1 ! '/J . i . le!7 1 . 134 1 . 180 1. 5 3" 1 . 492 1 . 410 7 , 131 12 . 340 
1311 . 1 . 186 1 . 1 B3 1. 17a 1 . 5;7 1 . 49 2 1 . 410 7 . 382 12 . 6 50 
1~14 . 1. 207 1 . 2"3 1 . 2Ul 1 . 504 1.492 1 . 481 7 . 343 13 . 510 
-1315. i . 206 1 .202 1 . 200 l , 5C1) 1 .493 1.473 1 .105 13 . 820 
1317. 1 . 206 1 . 202 1 . 199 1 . 5C1 1.493 1 . 473 6 . 854 13 . 600 
1316. 1. 202 1 . 198 1 . 196 1 , 502 1.493 1.470 6 . 839 13 . 380 
131'1. 1. 200 1 , 197 1 , 194 1 . 503 1,493 1 .468 6 , 590 13 . 580 
B~g: 1 .~5 1 . 201 1.198 1 . 506 1.493 1 ,471 6 . 400 13,51° 1 . 205 1 . 2el . 199 1 . 505 1 . 492 .464 6 . 175 13 . 3 0 
1323. 1.212 1 . 2e e 1 . 206 1 . 5C17 1 . 492 1. 1063 5 . 869 12 . 750 
p~4. 1 . ~14 l ' ~l O 1 . ~08 1 . 5(;6 i · 49~ 1.463 5 , 627 1~ . 530 
, 5 . 1 . 16 I. 2 1 . 10 1. 5('6 . 49 .461 5 . ~2 1 . cuo 
1321. 1. 2ll 1 . 217 1 . 215 l , 50b 1 . 493 1. 460 4 , 888 11 .460 
1328. 1.224 1 . 220 1 . 218 1 . 510 1 . 493 1 . 45f 4 . 64 1 11 . 150 
1330. 1. 240 1 . 231 1 . 235 1 . 513 1 . 493 1.4 '5 3 , 664 9 . 937 
13-32. 1 . ~60 1 . 258 1 . 256 1 . 514 1 .493 1 .452 2 ... 440 8 . 900 
1333. 1 . 214 1 . 273 1 . 271 1 . 51~ 1.493 1 . 4'54 1.464 8 .900 1571 • 1. 256 1. 250 1 . 245 1 . ~ 24 1 . 494 1.467 1. 450 8 . 670 512. 1. 227 1 . 221 1 . 217 1. 532 1 . 494 1 .463 2 . 420 9 . 8013 
IS13.- - h207 1 . 203 1 . 195 1 . 543 1.494 1.460 3 . 140 10 . 280 
1514 . 1.201 1 . 198 1 . 190 1 . 53 9 1.494 1 .456 3·t3O 10' 100 1'575. 1 . 1~6 1 . 192 1 . 186 1 . 532 1 .494 1.442 4 . 10 10 . 30 1517 . 1 . 1 2 1 . 190 1 . 187 1 . 540 1 .494 1 . 446 4 . 840 10 , 100 
157(,. 1 . 19 1 1.188 1 . 186 1 . 5H 1 . 494 1 .445 5.080 10 . 400 
~ !:~~ 
1579. 1. 1a9 1.187 1 . 185 1. 531 1 .494 1 .438 5 . 320 11. 000 
t 1512 • 1 . 1S5 1.1S3 1 . 181 1.511 1 . 4~4 1.467 6 . 040 11 . 500 15 3 . 1 . 1 2 1 . 1 0 1 . 188 1.522 1 . 4 4 1 .461 6 . 350 12 .300 IS8,.. 1.188 1 . 186 1 . 119 1.526 1."95 1 . 451 6 . 530 12 . 22(' 585. .186 1 . 18l 1 . 119 1 . 525 1 .496 1 .4 5 3 6 . 800 12.200 1588. 1 . 184 1 . 18 1 . 114 1 . 525 1 .495 1 . 449 7.01 0 12.11(, 
.. ~~.;J~ 1~i9. 1.192 1.190 1 . 113 1. 52.! 1 .49 5 1 . 462 7 .010 12 .380 I 0-. ·hl · 9 1 . 1 1 1 .112 1 . 527 1 .494 1 .4'59 1.260 12 .r, 9 
1592. 1. 2010 1 . 202 1 . 198 1 .509 1 . 490 1 .467 7 .200 12.500 
1594. 1. 201) 1 . 19 7 1 . 192 1 . 514 1.494 1.462 7 . 0 30 12.930 
1';95 . 1 . 198 1 . 196 1. 191 1 . 519 1 .4 1'17 1. 1.57 7 . 0 20 12.090 
1~97 . 1 . 1910 1 . 192 1 . 187 1 . 523 1 .49 3 1.1052 6 . 980 11 . 580 
6 2zi~ 
l!i98. 1 . 196 1. 1910 1 . 190 1 . 520 1 .494 1 . 450 6 .550 11 .300 
1599. 1 . 201 1 . 199 1 . 19 ', 1 . 5U 1 . 494 1."56 6 .550 ll .220 
1600 . 1 . 205 1. 202 1 . 197 1 . 52 5 1 . 493 1 . 450 6 . 300 10.90 0 
1601. t .205 1 . 204 1 . 200 1 . 521 1 .494 1 .448 6 . u70 10 . 500 
16U2 . 1. 20" 1 . 206 1. 202 1 . 516 1.493 1 . "58 5 . 820 10 .11 0 
1603 . 1 . 21 0 1 . 208 1 . 204 1 . 530 1 . 4'14 1 . 441 5 . 580 9 . 900 
1604. 1.2 13 1 . 21 0 1. 207 1 . 534 1 .494 1 . 44 1 5 .340 9 . 61 0 
l~O'!i. 1.215 1 . 213 1.209 1 . 534 1 .463 1 . 44 1 5 . 090 9 . 250 
1606. 1 . 227 1 . 225 1 . 219 1 . 534 1 .493 1 . 44 0 4 , 840 8 , 900 
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1. 246 1. 245 - . -232 --1. 229 ---
1.221 1. 2 18 
1 . 209 1 . 207 
1,202 1 . 199 
-i . t96 --- 1. 193 
1 . 194 1. 191 
1 . 197 1 . 195 
1 . 191 1 . 195 tot9?- - _. I . H . 
1 ~ 195 1. 1941 
1 . 194 1.1 9 2 
223A 1710; 1 . 187 1.1 84 
-2.2.3 A- 1-11-1.-- - - 1 • 1-'9{) .-- 1 • un -
223A 1772 . 1 . 187 1. 184 
223A 1774 . 1 . 204 1. 202 
22 3A 1775 . 1 . 200 1.1 96 
2-2-)A - 177--,.--.--l . I-9ir- - 1.195 
223A 1778 . ' 1. 198 1. 195 
223A 1779 . 1 . 197 1 .. 194 
23A 1181 • . ,- 1. 198 1. 195 
l!.A--J"Mt.---- 1-.200 - h l-98 
223A 1183. 1 . 202 1 . 200 
223A 1185. 1 . 208 1 . 206 
~ 223A 1786 . 1 . 210 1 . 208 
.--i2,-A-- H&th-- -1 . 211- 1. 20i1 
.. , 2.23A 1789. ·· ). . 218 1.21b 
'>' 223A 1:792, 1 . 240 1 . 232 
:; 223A 1793, 1 . 260 1 . 25 1 
--223 '--'--17-9". 1 .. 27-3- -- I 2-13 
1 . 00738 1 . 55000 • 11 
2 . 22951 14 . 5000~ .:. 
lO~-D lS rlGH-CHAR AVE-CHAR 
1. 244 1.5 ~ 5 1.4 9 
1 .~23 ···1 . -53-9 1 • 4-9 
1.214 1~ 531 1.494 
1 . 203 1 . 542 1 .494 
1 . 196 1 . 533 1.494 
1. 19<) - l-.~ 38 1. 495 
1.1 88 1 . 543 1 . 494 
1 . 19 1 1 . 541 1.495 
1. 191 1 . 542 1.495 
.19-1 --· 105>34 -- 1 . 49b 
.189 1.5 19 1.496 
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1. 180 1 . 5 16 1.49 
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-. - 1 . en -----+0526 - - - - 1-~ ---
. 00000 1 . 18006 159 . 10060 
. 3l000 1. 33 100 146.10000 
.. 
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WQ EC/C 77-134 
F. GU 15. 0 ah (ATS 6) 
1. Pack 226A, 5-ce11s 
a. " Cell i nforma tion: 
(1) The cells were purchased by Fairchild Industries under 
contract NAS-5-21100 for NASA, GSFC. The cells have the following manu-
facturing properties: 
(a) Number of plates : 10 negativ and 9 positive (b ) Average plate thickness: 38 mi ls (negative and 
positive plates) " 
(c ) Separa tor : non-woven nylon, Pellon 2505 
(d ) Free volume: 45 cubic c~ntimeters 
(e) Precharge: 1.0 ampere-hour (f) Negative/positive ratio specified : 1.40 
(g) Excess negative: 6.0 ampere-hour, minimum (hj Electrolyte: 43 cubic centimeters , 31 %KOH 
(2 ) Performance of these cells were presented at the 1975 
GSFC Battery ~Ior ks hop and the proceed; ngs are conta i ned in GSFC I S Report 
X-71 1-76-21 of November 1975. 
(3) These cells are considered a engine r 'ng cells nd 
were activated in January 1972. They received acceptance tests at GSFC 
19. 9 ah (25°C) and 15.8 ah (O°C) , before bei ng placed on a synchron us 
orbi t t est regime at GSFC. 
(4) The cells completed their first 2 ecli pse seasons at 
GSFC. The cel ls were fitted with pressure t ransducers pri or to testi ng 
at NAVWPNSUPPCEN Crane. 
b. Pa rameters : 
Depth of Disch rge (%) 
Charge Control 
Charge Current (amps) 
Discharge Current (amps) 
50 
VL 
1.50 
.25 
Voltage Limit (v/c) 
Temperature (OC) 
Flo t Vol tage (v/c)* 
1,410 
20 
1.410 
*--Following shadow period 5 pack was placed on fl oat with a voltage 
limi t, was previously constant current . 
LOAD MODE TEST--One discharge (50% DOD at the 1.87 ampere rate) per 
day. Recharge at 1.5 ampere to an average voltage per cel of 1.410 volts. 
c . Capacity checks: 
(1) Precyc1ing and Shadow: (Discharge to .75 volts any 
or to an average of 1.00 volts per cell, whichever occurs first), 
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WQEC/ C 77-134 
Cell Cell Cell Cel l Cell 
1 2 3 4 5 
Precyc1ing (Figure 185)** 18~72 19~22 1 8~72 18~20 18~72 
Shadow 3 1.030 1.055 . 667 1.010 1. 070 
Shadow 4 (F igure 186) . 998 1.001 . 982 1. 002 1.013 
Shadow 5 (Figure 187) . 991 .990 .988 1. 004 1.008 
Shadow 6 (Figure 188) .996 .994 .992 1. 007 1.009 
Shadow 7 ~FigUre 189) .990 .993 .999 .998 1. 001 
Shadow 8 Fi gure 190) .992 .997 .998 .999 1.002 
**--Precycling prior to shadow 3. 
d. Test results during Eclipse Seasons and load Mode 
Test : (Figures 191 to 196) 
(1) End of Discharge Voltages: Effect of the 
recond itioning of the pack, due to the capacity check, can be seen 
for each season. The effect become more pronounced in the seasons 
foll owing the load Mode Test, which followed season 3. 
(2) The pack was placed on a load Mode Test during the 
sun period following eclipse season 3. The pack completed 94 cycl es (50% 000-4 hours, 24 hour orbit) during this period. The pack was 
placed on float for 1 week prior to and following this test. 
(3) End of Charge Voltages and Ampere-Hours In: a 
var iation of one millivolt, in the average end of charge voltage. 
causes a change in the ampere-hours in of approximately 1 ampere-hour. 
(4) Pressure at End of Charge: The average end of 
ah 
out 
20.42 
18.10 
18.79 
18.50 
18.83 
17.57 
charge pressure was 8 psia during shadow 3. This steaciily decreased to 
o psia during shadow 8. Dur i ng, f loat 4, t hree of the fi ve pressure 
transducers (on cell s 1, 3 and 5) were ddmaged by a power surge during an 
electrical storm. 
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SUN PERIODS 
3 4 
5 6 
Voltages**· Start End Start
 End Start End S
tart End 
High f.384(5) 1.393(3) 1.381(5) 1.404
(1, 3) 1.413(5) 1.413(4) 1.4n(3) 1.415(5) 
Average 1.383 1.392 1.386 
1. 40'3 1.410' 1.409 1.410' 
1.410' 
low 1.382(3) 1.391(4) 1.385(3) 1. 40'
2 (5) 1.40'9(2,4) 1.40'6(2) 1.409(2} 1.408(2) 
Current .25 . 25 .25 
.25 .51 .47 .58 
.38 
8 
Voltages Start End Start 
End 
High 1.412(3) 1.415(3) 1.412(3) 1.421(
4,5) 
Aver"age 1.411 1.412 1.410' 
1.417 
Low 1.416(2) 1.410'(1 ) 1.4O'9(2} 1. 4
12(2) 
Current .66 .40' .51 
.42 
~**--O indicates which cel1. 
448 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
1 
: 
: 
I 
~ 
I 
1 
i 
I 
I 
: 
I 
1 
I 
i 
1 
i , 
i 
~ .1 
~I 
· , 
,..01 
1 
• I ! \ 
· , ( ) I 
I 
· , .~ ! 
0 1 
-~ I 
· , .... , 
... , 
• I 
o I 
t\,.: l , 
I 
I , 
• I ~tn i 
1 
~ I 
0 -" I , , 
• I 
.. I 
· , (\ 
,. 
• 
• 
• t 
• .. 
• 
• .. . 
• .. 
• 
• 
• • 
• • ... . 
•• 
• • 
II 
I"" I'~'I"'" '., 
I' 
.. 
I 
, . ,. ,. ., ... 
t. 
I 
,I 
.1 
I 
I ,! 
~ 
" 
·1 
\ 1 
I 
, 
I I 
,I 
I 
I 
" 
I 
I 
I I ' I 
-i 
1 
I 
I 
f , 
I 
I 
I ; 
I 
I j 
I 
i 
I 
I 
I 
t 
I • ,,.. 
,,.. 
, ... . 
: ~ 
1-
lob 
t~ • , 
, .-
111'\ 
111"1 I'" • 
I '" 1 -
1(11) 
"', , ... 
, ... 
l~ 
!I~ ... . 
fF 
I'; , 
I 
\'" I:~ 
1- • 
I = • • 
••••• ' , t . ... 
" j 
. \ 
C 
J 
T 
Y 
c 
.L 
L 
v 
o 
L 
T 
A 
G, 
E 
PACK NVM.BER IS 216A 
SHA~ PER I OD -1-5 ,..-
CY~lf NUMBER IS 159. DISCHARGE RATE J5 6.25 
, ';70 1.80 3.30 " .'10 6. . 3 ,0 8;«)O 9"8 11.0 0 12 . 50 - I It. OO 15 .bO 17.\0 · );8,.10 1 . ~Q 2.50 ~ . OO 5 . 50 7 . 00 ~ . 8u 1 .30 1 1. 80 13. 30 I It.80 16 . 3 0 11 . 80 
l : 4 .') 
1.37 
1. 3" -1.31 
1.'Z 1S 
1.:lS 
t. 21 
1.19 
l .1 6 
1 .13 
-l:'Q ' 
1.01t 
1 .01 
. 99 -
:n 
. 90 
.. 'In -
. 8 1t 
. ! l 
• ,IS' 
.7' . 
. 7l 
.69 
.b6 
0'63' -
.. b\ 
.511 
. 55 
. 52 
. ft 9 
. <tt> 
---..,--------.. ---~---------.----.------.. ---.. ----------------------.-'!!"'-----------
:-
•• tlJI ••• 
'it • • 
0······. o 
-,ii· 
~Q 
,.,~ 
'6 .. . .~.~ n ~ 
... 
. _-
_ .... :•.... 
'.. . . ..... ::: :. ... ;; ....... :,.-. 
• •• ,.......: - --
' WEClC 77- 134 
• 
AMPERE HOUR OUT 
) ; 
,I 
-.-.-.-.--------------------_ ..  --,---.---- ' ) 
, 
.. 
l 
r 
'f,., 
.. 
~- ~ . l.!... :-.. - - - .~ .. '" 
" J 
.. - --...--'-. 
, 
.• :.,i':" ., 
,., 
,.. , 
1 :---i5:--29:---~;:---5i:---15:---89:--i5;1---ii8-I--i33-t--i47:--1bI;--i7i:-------~-------- ... ---' ... ------·--.. ·--.----.-----.-----
31. 5i' .. · · 65. 82 . 91 . 11 . 25 . , ~O . ,1510. 169. 
V3 Vit V5 
) 
F,I&lJRE 186 
450 
~------------------------~---
( 
L 
0 1 1. 52 3.02 1t.52 6.03 7.53 9.03 10.53 12.01t 13.54 15.04 16.55 18
.05 
. 76 2.27 3.1 7 5.28 6.78 8.28 9.18 11 . 29 12.19 1~.29 15.80 17 .30 18.19
 
~ 
I«)Et!C 14 
AMPERf HnUR' nUT 
-------------------------.~-.-------------.--.-.-----
.------------_ . "-----------------------.. _----.-'--
( 
C 1. 51 -
C 
1. 5 4 
A 
P 
i 
, 
'f 
C 
E 
~ 
L 
v 
o 
L 
-- T -
• .. 
c, ~ 
( 
.. 
E 
s 
L 
• 96 
.93 
.90 
.• 87 
.84 
.... 8l 
.78 
.75 
.72 
.69 
:61 
- .5 • 
• 55 
. 52 
• 
.43 
.40 
• 
:31 
.2 
.2 
.22 
.20 
.17 
.14 
:A 
.0 
.02 
••• 
. ......... 
•••••••••• ............. 
•••••••••• 
••••• 
..... K' ••• 
•••••••• 
• • ••••••••••••• 
•••••••• 
•• 
1=-,":--29 :--4i:--57:---n:---s6:-iolt -ii;:--129-1--
i4~, 15'-,--11;-1 -----------------.--.--------------
7. 21 . ' 36. ' 51. 6,. 79. 93 . 08. 122. 37. 51. 65. 1
7. 
CELL5Tl=~~J~IESy2 V V4 Y5 
nGIJRE 187 
cY ,II,: ~~ .~ 
451 
. I 
,.. 
lEY 
: r6~HCCaL 
-* AVt,RAEl 
~CJ( CUMSiR 6s ~26A CY~Eg N~iHlR 11 66~6. 
DISCHARG£ RATE 15 6.25 
!«lEC! C 77-13 
AMPER~ HOUR nUT 
C 
A 
p 
A 
C 
-
I 
T 
Y 
C 
£ 
-
L 
L 
V 
0 
L 
T 
A 
(; 
E 
S 
C 
A 
-L 
E 
1.60 
1.57 
I
·" . • 5 1 l.~' 1.1t5 
l.tt2 
1.~0 
1.37 
1.31t 
.20 02.20 ~ • . 50 ~.70 9.00 11 120 13150 15180 18tOO 7 3.00 '.20 1.~0 9110 2tOO ~.20 6150 8.50 1.50 3. 70 6 . nO 8.20 0.50 2.10 15 . eo 7.30 
--------------------------.---------.------------------------------.---.-------------------------------------------.----
1- 31 -'l - . 
i:~' it • 
l~ 1.1 1. 1 
1. 10 
1.07-
t•04 • .ot 
• 99 
.. 96 
. 93 
.90 
. 8 
.8 
. 81 . 
. 18 
.15 
. 72 
• 
• 1t3 
.40 
.37 
.34 
.31 
.• 21 
.2~ " 
. 20 
.11 
·It 
08 
.05 
.02 
-" 
• • • lit it • 
lit lit .. 
• lit • • • • • 
+ • • 
+ • • 
••• 
• • lit 
it it • 
lit 
1:---~--;;i;--6i:--i;: --io6-i 129:--i49;--i71:----------------------------------------------------------------------
'I 27. ~9. 70. 92 . 1 3! 135. 1,7. 116. 3. 31t. SA. 17. 99. 1~1. 142. 164. 
T,"E IN MINUTES CELLS "elUDED ~l V2 V3 Vlt V5 
FIGURE 1 
452 
--. 
) 
) : 
) 
, 
) 
, 
1 
• 
, 
., 
't o 
~ 
) 
t 
• 
» 
} 
,. 
, 
E 
-,~ . .. ~ 
t 
, 
• 
'. 
.I f.:.. 
.. 
• HIb 
+ LO 
* ltV 
CELL 
Call 
PACK t,UMBEH 15 226A SHADOW PERIOD 15 7 
CYCLE NUMBER JS 926. 
DISCHA.RGE RATl IS 6.2!> 
. 25 1. 00 1.75 ~ .76 6.02 8.28 10.5
4 12.80 151°6 17132
 
.50 1.25 2.25 4 .51 6.17 9.03 1
1.29 13. 55 5.81 8 t07 
. 75 1 . ,50 3.0 1 5.27 7. 53 9.19 1
2 . 0·4 14.30 16.57 8.83 
AMPERE HOUR OUT 
r'-, 
I«)EC/C- fl-134 
--------
--------
-------_
 ..... _------
--------_
._-------------
--------
--.-----'.---,._--_._-.' .. _---_._----
--_.--------.--
-----.-.---
c 
P 
It 
C 
J 
T 
y 
C 
E 
l 
L 
o 
L 
A 
G 
E 
s 
It 
L 
1.60 
1.57 
1.54 
1. 51 
h48 
1.45 
1.42 
1.40 
1. 37 
1 . 34 
1 .. 31 ••• 
1· 28 . 25 . 22 
1 . 19 l . U. 
1 . 13 
1.10 
1.07 
1.04 
1.01 
.99 
.96 
.93 
.90 
.87 
.84 
.81 
:~1 
.72 
.69 
.66 
:tf 
.58 
.55 
.52" -
- .r~ · - -
.46 
.43 
.40 
.37 
.34 
.31 
.28 
.25 
.22 
.20 
.17 
.14 
.ll 
• it it it it it 
it it it 
it ·it it 
--
it it it it it • 
.. it it • 
.. it • 
.. it it 
.. it it . 
it it • 
it 
E 
.08 
.0 
_ 
.0 
~O ----------
----,-------.-., . -.. . -----'-_._-.-.
"---'.---.. __ .'.--•. _----.. _---_._--
--.-. __ .-_.-.. _--
------_._----..
 --., .. -.-.'------.".-.--.-._---.-.. _
. 
1. 8 1 15. 35, 
56. 18. 99 . lll. 143. 164J. 
3~ 1°1 20
~ ~3 . 63. 85. 1071 128. 1501. l'lt.
 
6. 3. ~~. ~9. 71. 92. 1 
4. 135. 1,1. 19. 
TIMF IN MINUTES 
CElLS N<1.UDED V1 Vl V3 . VO\ V
5 
FIGUR.E 189 
4S3 
ICEY 
• HI <JH CELL 
+ LOW CEll 
* AVt:.RA 
~~~~ aU~~'RoASl~26a CYCL~ H~8IR IS 1108 . 
DI SCHARGE RATE IS 6.25 
.f5 3.01 6 . 02 qt04 12 t 05 15
t
06 11 . 51 
.00 4.02 7 . 03 0 . 04 3 i 05 6.06 Z.Ol 5.02 8. n 3 11.04 4.05 l7.07 
." 
~ 
.. _-- ----------------
WQEC/C 77-134 
AMPERE HOUR OIlT 
--------------------------.------------------------------------.---.---.---.--------.----------------------------.------1. 60 
C 1. 57 1. 54 
A 1. 51 
1 .48 
P 1.45 
1.42 
A 1.40 
1.31 
C 1. 31t l·n I . 28 • l : ~~ • • T .. .. 
1.19 . .. . y 1.16 .. .. .. .. . 1. 13 • • 1.10 • • 1. 07 .. 
C 1.04 .. .. I.~l • • • E • 9 • 
,.94-
L .93 
L . 
• a 
.81 
. 7a 
V . 75 
.12 
0 .69 
.66 
L .63 
.61 
T .5 
.s_ 
A .52 
.4 
G .4 
.43 
E ./00 
.37 
.3/0 
.3 1 
S .2' 
. 25 
C .22 
.20 
A .17 
.14 
L .11 
. 08 
E . 0 5 
.02 
l 
) 
) 
) 
• 
, 
) 
) 
) 
, 
) 
, 
) 
~ 
1:--~--56:---85:--iii;:--ii;2:--i66:--------------------------------------------- ------------------------------------ ) 
I 38. 66. 94. 123. 152. 8. 46. 1~ . 104 . 133. 162. 
TI~F IN MINUTES t CEllS NCLUDED VI V2 ~3 V4 V5 
• 
) 
FIGURE 190 
, 
.-... 
454 
~ 
-.1 .. 
I I! _ ~ ~ _\_ 1 ,. I • I ' 1", I I I II I' , I , 1'1 • II I II I I qll~ " , , I' , I I ' I I I I >( ! .. >( • M • • ~ >( • • 
I C_ 
, ~ . 
• 
•• 
• 
..... , . 
~ • oD , 
.' !i , • oD , .. ' 
• 1 
, . 
0 
+ 
•• 0 oD 
• 11\ 0 + 00 , 
.+ 
It' :·1 GO 
. + 
'" • If! \00 I : I I ..0 I!! ' . on •• 
.. --... .,... ... +-~- ... ' ~ + • ... .., ... ~.L.~ ... it -................ ~ .... ........................... - -1 " f ---' + 
w ~ . 
., I IX i + , I w . ~ 11'1 A. 
1 ~+ + 1+ 
I 
+ , 
~ 
.. , 
• I , • I ... + , 
+ • I + • 
+ 
I ' .! + • 
+t I + ,. 
• • I I , • .-+ I 0\ ~ ............... -t r-~""'''''_-4'''''' ................. .:.. ...... -...................... \01 ... , 
\:I i .J 
1 
t-, j , 
11'1 1 I + • >-+ C 
I .. 
° 1 I· I . I 
I 
1 
~ >( 
, ) 
a:, 
U 
Jl 
............... ....... ........... ........... .... ............. .-.- .... , 
· 
, I , I I' 
" 
J ' . ,: I , .. 
" ! + , + LU~ I , " • • 
-.>, I " • t· tl: I, 
+ J .. .J ' " +' c .... ;:)1 
-I' .. . ~ I + ~ &1 J 
' Co , 1 
" I _. q I 11 . .:,;; I .n.,.' I - , , 
. '" I: 
I! , . , , '~ '," , , . •• .1, , , . , , , 1" . , I I , I I • • , I - ( 11' N I 1 0# , (To .J .... N .-I • I • • . ' ; I r .. - ' '" I 
--
iii ., WI ."J ., iii 
'" 
SYNCHRONOUS ORBIT SHADOW PLOT 
, 
PACK = ZZ6A 
DEPTH DISCHARGE SO Te"PERATUA~ '20 · .AMpER~ - 4Il1O ~ 
GtJL TON CEl. 
SEAl-AL · ~.~§"r60 
PROJECT ATS 6 · 
V$tIC 77-134 
609-,6W 
) 
- - J . , 
,' I f 
• t • 
, » 
SCALEl y~~~ 
-SHAOOW-6 -~ - - --- - - - SHAOOW:7 - ---- - - - -SH_.ooW-S 
_ - -sttADOv--- -- -- -- - - - - --
-----.....--·--·-,-- ---··-··---·------1----------·--·----------_-______ I_____ -_______ _________ , __ ·· ____ -_t ______ -___ ------------ -- -
, 
-
1 1 1 
-
-- -
- - -- ---
- ---
- -1 1 1-
- ---
-- --
-
.~AA".MAXXXXXlCXX 
- .. yy.y~. 
'1.39) -
11
1 1 1 
1
-- - I; - - ••• - .X •• ~XX; -t8 --•• - - - -- -•• - 1-
XXX ll(XXXXX)'XXXXXXXXXXXVXXX V"XXXX 1XXXXXXXXXXXXXXXXXXI(XXUXXXXXXX 1 
1 ' - ~ - Y- ..l -- - -~ 1 
-"-
--- --- --
---- -- ----
' - 1 -' - -- - --~ - [ --.......:--.:--- -- -~~-
... 
11 
------
--1---------------;-:- ---1- - --.---------- ~ -----~----- ---
1 . -I . i ,- _ .. 1 ~ • 
1 ......... ____ _ d _____ :_,_. ____ - -l-:--': - '- .. .r_- P':, ---... _ _ __ -~ 
--.: --. .. . - ." .......... .. "": 1 
t 
.1 
1 
1 . 
1.'33 5 
-----~---......,-~---
1 
1 
1 
I t - ---- --'- --- ---:---- 1 
I i . 1 
--~.-----
'----'~ - --------- - '1--- -1 
- 1 - - .. - - - .- - - -- --- - . 1-
1 t 
----r .• -211 
1.24 
c.._._.!.!_~2-0 
-'1.i 
1.1 6 3 
1.1 
1.1 p-
... 
+ 
• 
• 
i 
---1' 
*1 
. ' ~---- ... ----
. i 
1 
- 1'-
I 
: 1 It 
1 1 
-1- - ------ -.. ----- ---
1 i -
J.~ , - - - --:---.--- -~- ..... --. 
1 .l 
. ------
-- - -
---.y-- -+-1-"'"' 
1 • I 
• 1 • 1 
;; }-+ . - -1 
1. • 1 
t • ... L 
----- -......... --; - ... --_._- ..... -_.--- -- -I r;- - • ••• -. t -
. ... 
.. ... 
• • 
••• 
-. 
1 • 
1 • 
1 • 
1 
I 
1 
I 
1 
1 
'1 - -
I 
1 
1 
1 
1 
1 
1 o:ii"e" _lAo __ ..- ___ ,_ ._ 
65B 906 
.67 
-it 
+ ... 
+ ••••• 
. 
... 
• 
• •• .~.. 1 _ •• .. 
• +.+. 1 + •••• • 1 1- - .+it '01 _ .- --.- 1----
1 •• • 1 
1 .... +... 1 
1 • • • 1 
I I 
1 I 
1 1 1- . i 
1 1 
1 I 
-1-- t 
1 1 
1 1 
-~-- ... ______ .'~ _ __ ~
 _ ~._. __ -____ -r __ . __ • __ ___ ~, 1101'---iili-------O-------------O- ---o----- · 
92S 9)1 I On 
15 927 947 10~8 1109 1129 0 0 
0 
DAYS 
1 
456 
) 
.. 
" I t 
.. 
• 
• 
.. 
-
, .. , , 1 
" , .I 
, , 1I 't , .I. , : , " , ,I, I' , I ,' , 
+ ! • 
• 
c> 
, 
• I I • , I , 
• I I • ! I ., , • I ., I I • I t 1 1+ I I I • 
'fl I .. J .. I 0/ + I t ! I .. • ~ : • I + I + I ., , 
, 
I 
I , 
.... ...... -~ ... ..... .......... ~- ..... ' 
+ 1 .. 
~ 
• ., 
• 
+ 
.. 
.. 
• 
• 11 • • • • 
• 
• ;:c .. 
\1'1 , OJ 
• 
., 
1 + 
~ 
~ , ; 
........... ~ .............. --........ ..... -'.-. .... ~,.... ........ _ ... .... ....., ... t'!"'4 .... ........... .... ~~ ... _ ... - f 
I I .. I I I 10.1 Q; ! ' • , '" I • ~ • I 
-
, . I I .. '- , I ' • I I .. 
:;;1 ... I . I .. I .. .... 1 
-I ' 
.. 
.. I I 
.. I ;. \1'1 V .. 
.. ! 0 .. S ..J .. • 41 
v .. 
., 
.:: , ' j • • I + • .n I 
I 
-4 ... _ .....- J..~_ .... ....... , ........ ........ 
_ .... 
i 
I , 
I r I ' ., 
I • .. 
I • 
.. 
i-
I + 
... 
;) • u .. 
.. 
• I 
. +' ! , 
.. 
+ 
.. 
.. 
.. 
.. 
, . I . I I I I 
.... 
... 
~ 

( ~ , t· ~ ~ 'I, 
'i,; 
'; I, 
° 1 , 
I, 
I , 
, ~"' I I ' 0 . ~ III 
I 
.' 1 M) j' I 
I 
" 
• I 
I 
I 
1 ' 
I, 'r. -
... 't 
z 
I i I 
~ I 
i I;, 
' U 
I 
, 
I 
-
" 
" . ' r 
*. 
'. 'I " I - I 
I 
,
I ' 
I 
I 
'/ 
r t ~ I .... 
"'-r- '" .. 
I 
" 
f '\ 
• 
I. I. I , 
..•. 
'r, '~ 
I I I , , I ' , , • , 
1 • 
,J 
/', 
,J 
1 
~ '. 
" 
, i 
1 1 • I I I I 
" 
I 
,-
I 
l 
I 
'\ 
"1 
I, I 
I I ' 
r I, I 
, I 
I h ' , ' I 
,I 
I 
, 
f. 
" 
r 
"' '" ... ... . 
r -I • • • 
I : I 
I ,
I 1.' I 
I • ~ t · ~ .. ::' ., • 
·i • I I j' ~ I s i t, I I 
~ ~ 
• \ 1 IIW\" ~ ! 01 
°1 , ~ I I 11) : I 
• •• ... ; . ~ , . 
, I 
.1 
, I 
I 
I I , 
I ! I 
i I I ' I 
, r I 
d o f 
• I ; , 
, ! 
:. )i : i 0 
I 1 I' f}' ~ " 1 : &1~ 1 , • I ~ u
1 
I It. I I I I .----...;..-..... -..... --....... ~~-~--J...---..! ... - ... - ... '1! , « : • I ' : N ~ tl 
0 ... " ~z,'l/ ~:l 1 
tIC , Q.,\J ! 
: • i I ! 
" 
• , • i 
'1 : I 
.s. , 
8t c I 
I ~ I 
r I 
II 
': " I 
• i I ...... ,' 
, I 
• • 
• 
• 
• 
.* .. 
' . ' I ... I ..... 
·1 I. 
. , 
I 
tZ) 
... 
I-
.... 
i 
• f , ,...00 . 
100 
........ J 
.... -I ; 
I 
• I 
• I g 1 
.-
• • I: ,.,. I' . i: :: ; 
, .t ;. ' . ' lID 
.... ~-........... ~ .......... ~ ... '~I ... ""1~ ...... - .... ~--... ,...., ..... .,. :~,.. 
I , . .. , 
III 
I 
" 
I 
~ 
.1 
I 
I 
I 
\ 
I 
• 
1 
, I 00 
• • 
, 
., 
i 
• I ' 
, II) 
I,.. >P 
r:: ~ 
1 
. ~ 
m~ ' 
.0-
• i 
t 
, . ... 
I 
I 
• • I ~ , : 
-~~ ... , ...... -......-..~---! __ ....---:8 
.1 
" 
: 
« 
I 
I 
I( 
t' 
I • " 1 
t I 
I 
, . to 
.-• •• I 
" I 
r 
t 
I 
• lID 
.'" '''' I 
• I 
• 
:"': , ...
•• I 
I 
I 
, I 
: In 
, •• Ii 
. 1 I.· , I. ,~., .,~ ·~ ' ~ .II.t ••• ' q It". 
~ I i 'i ~ I ~ ~ 
• • • • • 
_, 
o 
.., 
... 
I 
• v 
.... 
• 
-
.......... 
......................... 
c ooo 
0000000 
00000 
... 
• 
-
.. .. 
) 
• 
~fC/C 77-134 ,. 
DATt. OF RdrilS 09/ 14/76 PACK HU~YER IS 220A SHAOOW PEHIOO IS 
" 
CYCLE IS 159. PAGE 15 33 . 
.-- -. - • PS Cell .. V CELL_V crLL- V CELL- V CELl- V CELL-V CELL-V CEl L- V AVE_V HIGK_V LOlf_ V 
. "'.) 
. 000 .000 . 000 1.328 1.329 1.li ll 
.000 .000 .000 1.315 1.31b 1.3 5 
.ggg . 008 .000 }.30~ i · 30~ 1·~g1 ' ) 
·g80 .000 . • 29 . 29 '000 
.000 1.291 1.291 1:290 
:000 : OO() .nOO 1 .Z8g 1.284 l'li4 
·g88 .goo .000 l'iS l:~~g t. 7% } 00 .nOO 1. 75 • 7 
' 0 0 0 ' 000 
. 000 1.270 1 . 271 }:U2 
·ogo '000 .000 1 .266 loi01 :0 0 :000 .000 1 .262 ° 63 1 .261 
• 000 .000 . 000 1.258 1 . 2 ~9 1.258 • 
.000 .oog .000 1.255 I·Z5b 1.254 
.00tl .00 . 000 1.251 252 1. 250 
.ogo ' 000 .000 1.241 1:248 l'i4~ 
·gog : 000 .000 1. 24, .244 1. 4 If ~) 
. 008 .000 1.~"O t'~~J t·nt '000 00 . '000 1 )~ 
'000 ' 000 .000 1:23 1:2~3 1:23 
' oot' :000 .000 1.228 1 2 g 1 .221 i.' '000 
.000 .000 1 .224 1:22 1.223 
'000 
·g88 .oog t:IU 1'120 l'i!' 'goo .og t. !6 1. 4 egg ' 000 
.0 8 l:~o% ;, '0 '000 1:2O~ 'I:~ 1 
'000 'oog :ggo .20 fOl 1.199 '000 '00 
.000 1.10;5 1: ~~ l:U; '000 '000 .000 1.190 
'oeo 'oog .000 1.182 1.184 1.1 80 
'ogo :og - " .ogo 1-.11, 1 1U. - 1.p7 
'0 I) 
° 0 .0 0 1.17 1:118 1. 74 '000 'goo .000 1.174 t· 176 1. 172 '000 • 00 -.000 1.172 .174 16, 
'000 '000 
.000 1.170 1.112 1: 16 
'000 '000 
.000 1.1 68 1.PO 1.165 
'00 0 ·....I'lono 
.000 1.16b 1 168 1 .163 
'ogu '000 . 0 00 1.164 1: .167 1 .11° '0 (I '000 
·0.08 l-.l.~ 1.165 - 1 .1 J 'ggo '000 .00 1 Ii 1.163 1 .1 : 0 :000 .000 1:1 f t· 162 t:U{ i) 
·SS8 '88& :888 1.1 • 169 1.153 1.1~ 1 14 
:8Sg :888 :888 t'i 5O l:ls~ l:l~~ • 46 
·000 '000 
- . 000 1.141 1.148 1 .125 
:000 '000 .000 1.1)6 ~ . 145 1.11S 
.ogo '000 .nog l:lU 1. 140 l'A~t .0 0 '008 .00 1.34 
'8&8 
·00 
.000 l· l h2 1:1f6 1:g9' 
• 0 '000 .000 .1- .. 1 1 6 1. 8 '000 
.000 1.0X5 1:106 1.08 
'00 0 :000 .000 108 1.093 1 01 :OOV . 000 .000 :082 . 091 1 : 07Z 
.62 
• .... 
u 
"'-u 
i 
. 
-t 
I 
\3 
:r 
~ 
\ J 
~ 
• 
L 
'" . 
JI 
.. 
;1 
:) 
, 
V 
.J 
.. ' 
-.J 
V 
.) 
. 
I 
.J 
oJ 
V 
.... 
- -
, 
~ECIC 77 - 134 
DATE Of RUN 15 oen'7/76 PACk NUMBER 15 lZ6A 5HAC'OW PERiOD IS S CYCLE IS ItSO . PAGE IS 54. ) 
I1'1E AJl4PS CELL··II CELL - V CEI,. L-" CE.LL- V CELL- V CEL L- V CELL- V CELL - V AVl- V H'(~-V LOW-V 
00 . . 010 VI 1. 32'" V2 1. 3!6 V3 1 . 326 V4 1 . 325 V5 1 . 326 . 000 . 000 .000 1.31b I ."" b 1.32S 
" 902 . . 2bO VI 1 . 36" V2 1.3 2 V3 1. 3b2 V4 1 . 313 V5 1 . 3 13 . 000 . 000 . 00 0 1. 3 ,)3 1." 3 1. 3A2 90J . .510 VI 1 . 3 7 V2 1 . 3 2 V) I.) 2 Vlt 1 . 302 V5 1.302 . 000 . 000 . 0 0 0 1 . 302 1.101 1. 3 OZ 90" • .760 VI 1 . 29'1 V2 1. 194 V3 1 . 293 '14 1 . 294 VS . 294 . 0 0 0 . 000 .000 1 . 2 94 1. 794 1. 793 
09'. 1 . 0 10 vI 1. 28" V2 1 . 287 V3 1 .28S V4 1.18', VS 1~287 . 000 . 000 .000 1 . 286 1. 787 1. 785 ;) 12 . 1 . 270 VI 1.2e" V2 1 . 281 V3 1 . 280 '14 1.281 V5 1.282 . 0 00 . 000 . 0 0 0 1 . 28 1 1.782 1 . 280 " ~ 9 14 . I . S20 VI 1.27'1 Vl 1 . 176 V3 1 . 275 V4 1. 176 V5 1.276 . 000 . 000 . 0 00 1 . 27 6 1 . 776 1. 27'5 
917 . 1.770 VI 1 . 270 V2 1 . 271 V3 1 . 270 V4 1. 271 V5 1.272 .00 0 . 000 .000 1 . 27 1 1 . 777 1. 270 
9 19 • i ·02g Vl 1 . 26" VZ 1 . 207 V3 1 . 265 V4 1 . 267 V5 1 . 168 . 000 . 000 . 0 00 1 . 267 1 . 768 1 . 2 6 '5 21 . .27 VI 1 . 26? V2 1 . 263 V3 1 . 262 V4 1.263 VS 1 . ':64 . 000 . 000 .000 1 . 203 1 . 764 1 . 2 6 2 
24 . 2 . 520 VI 1 . 2So V2 1,.260 V3 1 . 2~9 V4 1.260 V5 1 . 260 . 0 0 0 . 000 . 0 00 1. 260 1 . 760 1. 259 
926 . 1 . 770 VI 1 . 2S'" V2 1.1S6 V3 l . l~5 VI, 1 . 2S6 V5 1 . 2S7 .000 . 000 . 0 00 1.256 1 . 7'57 1.25'5 
19 . 3 . 010 VI 1. 157 \}l 1.253 V3 1 . 1S2 V4 1 . 2S3 V5 1 . 254 . 000 .000 . 0 00 1 . 25 3 1.70;4 1 . 2S1 
3 L. 3 . 270 VI 1 . 24 0 Y2 1 . ? !\0 V3 1 . 249 V4 1 . 250 VS 1 . 251 . 000 . 000 . 000 1 . 2~0 1. 70;1 1 . 249 
33 . ~ .. 526 ': 1 i ~ £." Vl 1. l .. 7 V3 1 . 246 V4 1. 14 7 VS 1.248 . 0,00 . 000 .000 1 . 2 47 1. 748 1. 246 36 . 3 . 77 Vl 1.. 1 4" Vl 1.24(0 V3 1 . 243 V4 1 . 244VS 1 . 2ltS . 000 . 000 .000 1 . 244 1. '45 1.243 
38 . 4.020 VI ' 1 . ~4() V2 1 . 241 V~ 1.140 V4 1. 141 '15 1.242 .00 0 . 000 .000 1 . 241 1. 142 1.240 
41 . ' 4 . 270 VI , • .,:)'" vl 1 .238 '13 1.238 V4 1.239 VS 1.239 .00 0 . 000 .. '000 1 .238 1.739 1. 23'7 
43 . 4.520 VI l,,2) '1 V2 .235 V3 1 . 235 V4 t .236 VS 1 . 236 . ()OO .000 .000 1.235 1.736 1 . 235 
94!» . 4 . 170 VI l.. 2~" '12 1.233 V3 1 . 232 Vit 1.233 V5 1 . 234 .00 0 . 0 00 .000 1.233 1.134 1.237 9 48. S . 020 VI 1 . 2 ° '12 1 . 230 V) 1.230 VI, 1.231 VS 1 . 231 .00 0 . 000 .000 1 . 230 1. 731 1. 229 
9S0 • 5 . 180 VI 1. 2 2" V2 1 . 227 V3 1.22 7 'lit 1.228 VS 1.228 . 000 .000 .000 1 . 2 '7 1.178 1.227 
<;53 . 5.S30 VI 1 . 21'" '11 1. 225 V3 1 . 22S Vit 1 . 226 VS 1.226 . 000 . 000 . 0,00 1 . 22 5 '.776 1.224 
9S!» . S . 780 VI 1. 227 Vl 1 . 222 '13 1. 221 Vit 1 . 223 VS 1 . 223 . 000 . 000 . 0 00 1. 2 22 1. 773 1.222 
~57 . 6 . 030 VI 1 . 21° V2 1 . 220 '13 1. 220 '14 1 . 220 '15 1 . 221 . 000 . 000 ,, 000 1.220 1 . 711 1.219 { 00 . 6.2tO VI 1. 21-- V2 1 . ~17 V3 1. 217 '14 1 . 2 18 V5 1 . 218 .00 0 . 000 . 000 1 .. ,217 1. ? 18 1 . 2i6 0'0 2 . 6 . 5 0 '11 1. 21 4 V2 1 . 15 V3 1 . ~ 1 5 'lit 1 . 2 16 VS 1 . 2 16 . 00 0 .000 .00 0 1.2 '15 1.716 1. 2 4 
100S . 6 . 780 '1 1 1. 211 V2 1 . 213 V3 1. 2 12 V4 1 . 213 V5 1 . 214 .000 .00 0 . 000 1.213 1. '1 1t 1. 211 
1001 . 7 . (130 VI 1'. 2 0 0 V2 1.210 VJ 1. 2 10 V4 1 . 211 V~ 1 . 1A 1 .000 . 000 .000 1.210 1. 7 11 1. 209 1009 . 7.280 Vi 1. 10" V2 .208 V 1 . 208 V4 1 . 209 V 1 . 2 9 .00 0 . 000 .000 1 .. 208 1.'09 1. Z06 
Hill . 1 .S30 VI 1 . 2 0 4 V2 1 . 206 V3 1 . 20~ V4 1 . 207 VS 1.201 .00 0 . 000 .000 1.206 1 . '07 1.204 
1.01--' . 7 .780 VI 1 . 2,01 V2 1 . 203 '13 1.20 '14 1 . 201t VS 1 . 204 . 000 . 000 .000 1.203 1. ' Olt 1. 201 
18U: 8 . 030 VI 1 .19° V2 1 . 201 V3 1.201 '14 1.202 VS 1 . 202 .000 . 000 .000 1.201 1.'02 1. 1'99 8 . 280 ~ l 1.19" V2 1 . )'99 '13 1. 199 '14 1 . 200 '15 1 . 100 .000 . 000 .000 1.199 1. 700 1. 196 10 21. 8 . S30 1 . l94 Vl l . 191 '13 1 . 19S '14 1 . 197 VS 1 . 197 .000 . 000 .000 1.196 1 . '97 1. 194 
l02". 8.780 VI 1 . 19 1 Vl 1. 191t '13 1.194 '14 1 . 19S V5 1 . 195 .000 . 000 .000 1.194 ' . 19S 1 .1 9 , 1 02~. 9 . 0)0 '11 1 .18q V2 1 . 192 V3 1 . 192 V.1t 1 . 193 V5 1 . 19 3 . 000 . 000 .000 1.192 1. 193 1. 18:9 
102'1 . 9 . 280 VI 1 . 18'" '11 1 . 190 V) 1 . 190 V4 1 . 191 V~ 1 . 191 . 000 . 000 .00'0 1.190 1 . 191 1 .,86 
10 3 1. 9 . 530 VI 1 . 18 ~ '11 1 . 187 V3 1 . 187 V4 1 . 188 V 1 . 188 .00 0 . 000 .0'00 1.187 1 . 188 1. 181 
10 33 . 9 . 780 Vi 1 . 18" '12 1. 185 '13 1 . Hi S '14 1 . 186 'IS 1 . 18 5 . 000 .000 . 000 1.184 1. 'Ao 1.180 
1036. 10 . 030 Vi 1 . 11"'" V2 1 . 182 V3 1.183 VI, 1. 18) '15 1.183 .000 .000 . 000 1.181 1. 183 1.176 
10 311. 10 . 280 '11 1. 17? '11 1 . 180 '13 1 . 180 '14 1 .18 1 V5 1. 181 .000 .00 0 . 000 1 .f79 1 . 1Al 1.172 
,1 041. 10 . S30 VI 1. 16~ Vl 1 . 177 '13 1 .. 177 '14 1.178 'IS 1 . 178 .000 .000 . 000 1.1 7 5 1.178 1 . 16 5 
1043. 10 . 790 '11 1 . 16" Vl 1 . 174 V3 1 . 17S 'lit 1 . 175 V5 1. 175 .000 .00 0 . 000 1.17 2 1. '75 1. 161 
'1045 . 1l~040 VI 1 . 15'" V2 1 . 171 V3 1 . 172 V4 1. 172 'IS 1. 171 .00 0 . 000 . 000 1 .1 68 1. 172 1. 155 
l C4 l!. It · ~90 '11 1.147 V2 1 . 16~ '13 1 . 1t;8 'II, 1 . 168 'IS 1 .1 68 .000 . 000 ' .000 1.1"6" ' . 11>8 1. 14 7 10S0 . t . 51t0 VI 1 . 13" V2 1 . 16 V3 1,, 161t Vlt 1. 161t V5 1 . 1610 .000 . 000 . 000 1.158 1. 164 1 . 136 
10 5j. 11 . 790 'II 1.1Z4 V2 1 . lS6 V3 1 . 1«>0 V4 1 . 159 VS 1 . 159 . 000 . 000 ,, 000 1.152 1. '1>0 1. 124 
l OSl· ;1 . 040 VI 1.lA' '12 1 . 141 VJ 1. 155 '14 1. 151 '15 1.IS2 .000 . 000 . 000 1.1"3 • • • 0;5 I .ll..? 105 • 12 . 290 VI 1. 1 " '12 1 . 13S V 1. 14 8 '14 1 .1 41 VS 1 . 143 .000 . 0 00 .000 1 . 133 1. 148 1.1 00 
1100. 12 . 540 VI 1 . 10n Vl 1 . 135 '13 1 .1 48 '14 1 .1 41 V5 1 . 14 3 . 0 00 .000 . 000 1.133 1.1 4>8 1.100 
110i • 12 . 790 V, 1-.. 09" V2 1 . 119 '13 1 . 139 V4 1 . 12 8 V5 1 . 13 1 .000 . 00 0 .000 1.121 1.1 \ 9 1.090 
1 10!). 13 . 01t0 VI 1 . 07 7 V2 1 . 095 V3 1. 115 y4 1. 103 'IS 1 .1 05 . 0 00 . 000 .000 1.. 0 98 
" 
1.115 '1.072 
--
-_._--
_._---
------
---_. 
, I') 
DArE OF RUN 15 08/2717 6 PACK NUl'loER 15 22 6A 
SHADOW PERIOD 15 '5 CYCL E 15 45 0 . PAGE r~
 5:> . 
TIME AMPS CELL - " CELL - V CteLL - v C~L
L-V CE.Ll-V CELL-V CELL-V CELL-V AVE-
V HlroH- V LOI/-
110 / • 13 . 290 ~ l 1 . 05 7 V~ 1. 0 81 VJ 1'005 V4 1.094 V5 1.096 
.000 .000 .000 t'8R8 1.10 <; 1.057 
., 1109 • 13 . 540 1. 0 t"~ v 1.0eo 11 3 t . 'IS V4 1.081 
V5 . 088 . 000 . 000 .000 • 1
13 1. 095 .06) 
Ill" . 13.790 vI 1 . 0 5° V2 1.073 V3 1.088 
V4 1. 080 V5 1.082 . 0 0 0 . 000 . 000 
1.076 1 . 0118 1.059 
11 14 • 14.040 VI 1. 0 5'" 112 1.067 113 1.081 V4 1 . 0
73 V5 1.075 . 0 0 0 . 000 .000 1
. 0 10 1. 0 111 1.056 
111 1• 14.290 VI 1. 0 5" V2 1.062 V3 1.074 V4 1
. 067 115 1 . 069 . 0 0 0 . 000 .000 1.
065 1 . 0 74 1.053 
1119 . 14 . 540 VI t . 051 V2 1 . 058 V3 1 . 067 V4 1 . 062 V
5 1 . 064 . 000 . 000 .000 1 . 060 
I . Oh7 1 . 051 
112 t . 14 . 790 VI 1 . 040 VZ 1 . 054 V3 1 . 062 \/4 1 . 057 V
5 1 . 059 . 000 . 000 .000 1 . 0 '56 
1 . 0h7 1 . 0 49 
1124 • 15.040 VI 1 . 0 4" V2 1 . 051 \13 1 . 0~7 \/4 
1 . 054 V5 1 . 055 . 000 . 000 .000 1
. 0'») 1 . 0')7 1. 04h 
1126. 15.2~0 VI 1 . 0 4 4 V2 1. 048 V3 1.052 V4 1 . 051 V5 1
. 052 . 000 · . 000 .000 1.049 1 . 0
52 1 . 044 
t 1129 . 15 . 540 VI 1.0 41 V2 
1.045 V3 1 . 049 V4 1 . 048 ~5 1. 049 .000 . 000 
.000 1.046 1.049 1.0"1 
1131 . 15 . 800 VI 1.030 V2 1 . 042 V3 1.045 V4 1
. 045 5 1 . 047 . 000 . 000 . 000 
1.044 1. 0 47 1 . 039 
1133 . 16 . 050 VI 1.037 V2 1 . 039 v3 1 . 042 V4 1 . 042
 V5 1 . 044 . 000 . 000 . 000 1.0" 1 
1 .044 1. 037 
1~36 . 16 . 300 VI 1 . 03 4 V2 1 . 035 113 1.039 V4 1.039 v
5 ! . 041 .000 . 000 . 000 1. 038 
1.041 1 . 034 
1138 . 16 . 550 VI 1 . 031 \/2 1 . 032 \/3 1 . 035 V4 1 . 036
 V5 1 . 038 . 000 . 000 . 000 1 . 03 4 
1.0'48 1.031 
11 41. 16.800 VI 1 . 02- V2 1 . 029 v3 1.031 V4 1 .033 V
5 1 . 036 .000 . 000 .000 1.031 
1 . 016 1.028 
1143 . 17 . 050 VI 1 . 02'" v2 1 . 025 V3 1 . 027 V4 1 . 030 V
5 1 . 033 . 000 . 000 .00 0 1.028 
1. 011 1. 025 
1145. 17 . 300 VI 1. 021 V2 1. 021 Vl 1 . 023 V4 1. 027 '1 5 
1 . 030 .000 .000 . 000 1.024 1. 0
10 1.021 
1148 . 17 . 550 VI 1.017 V2 1 . 017 V3 1 . 018 V4 1 . 02
3 V5 1 . 026 . 000 .000 . 000 1.020
 1 . 07h 1.017 
1150. 17.800 VI 1 . 0 17 \/2 i . 012 V3 1 . 013 V4 1 . 01
9 V5 1.023 .000 .000 . 000 1.01 6
 1 . 073 1.012 
1153. 18 . 050 VI 1 . 00" V2 1 . 006 V3 1. 006 \14 1 . 015 V
5 1 . 018 . 000 .000 . 000 1.010
 1 . 018 1.006 
1 155. 18.300 VI 1 . 00" V2 . 999 \13 . 9 98 Vlt. 1 . 010 V
5 1. 014 . 0·00 .000 . 000 1.004 
1 . 014 .998 
1151. 18 . 790 VI . 99\ \12 . 990 V3 . 968 V4 1 . 004 V
5 1.008 . 000 .000 . 000 .996 
1 . 008 .988 
t 
t 
, 
'.,'= =~ 
t 0..-,; 
( 
t 
, 
II)EC/C 77-13 
DArE :C;SF Rut: IS 0971<0116 PACK NUMBER 15 226A SHA.OOW PER I 00 15 6 CYCLE IS 646. ~'GE 15 ),. ) , 
TI ME .utPS CELL- v CELL- V CELL- V CElL- V CELL - V CEl.l-V CFll-V CEL L- V AVE-V WIC.H-II LOW-V 
pS3. .200 ~l 1 . 31" V2 1 . 317 V3 1 . 3 ~1 Vit 1.317 V5 i ·316 . 000 . 000 . 000 i ·311 1. 1 18 1 · 3~6 3~n. 1 :~8g 1.29" \/2 1 . 293 V3 . 2 2 \14 . 292 \15 . 293 . 000 .000 . 000 . 293 1 • .793 .2 '1 14 0 ~ . VI 1 . 277 V2 1 . 212 V3 1 . 210 \14 1 . 272 V5 1 . 272 .000 . 0 00 . 000 1 . 212 1.:)77 1 . 270 
14 12 . 2 .200 VI .l . 25~ V2 1 . 25 1 V3 1 . 256 V4 1 . 251 V5 1 . 258 . 000 . 000 . 000 1 . 2~1 1.70;8 1 . 256 
14 19 . :'> . 000 VI 1.24 V2 1 .. 245 V3 1 . Z1t4 Vit 1.245 V5 1 . 246 .000 . 000 . 000 1. 245 1 . 746 1 . 244 
1426. 3 . 700 vt 1 . 2 36 V2 1.234 V3 1 . 233 V4 l.nlt V5 1.235 . 000 . 000 . 000 l . n 4 1 . 715 1 . 23 ) 
1 433 ~ 1t . 500 VI 1 . 2 H V2 1.223 V3 1. 222 Vit 1. 223 V5 1 . 221t .000 . 000 . 000 1 . 223 1.774 1 . 222 
144}... 5.,200 VI 1.2 V2 1 . 211 V3 1 . 211 V4 1.212 V5 1 . 212 .000 . 0 00 . 000 1. 21L 1. 712 1 . 2 1 1 
14.48 . 6 . 000 VI 1 . 19" V2 1 . 200 V3 1 . 1~9 \14 1.200 V5 1. 20 1 . 000 . 000 . 000 1. 100 1 .701 1 . 199 
l45~ . 6 . 700 11 1. 18" Vl 1 . 189 V3 1 . 1 8 Vit 1.189 VS 1 . 190 .00(1 . 0 00 . 000 1.189 1.1 90 1. 188 l 150 • 7.500 VI 1 . 17 0 V2 1 . 180 V3 1 . 179 V4 1 . lSl V5 1 .. 182 . 000 . 000 . O(JO 1.1 80 1.182 1. 178 
1509 . 8 . 200 VI 1.171 V2 1 .115 V3 1 . 171t Vit 1 . 175 V5 1 . 176 . 0 00 . 000 . 0.00 1. 171t 1.176 1. 17 1 
1511 . 9 . 000 VI 1 . 16~ Vl 1. 171 V3 1.170 V4 1 . 171 V5 1 . 172 . 000 . 000 . 000 1 . 170 1.177 1.166 1524 . 9 . 700 VI 1. 16 1 V2 1 . 167 V3 1 . 166 V4 1 . 1611 V5 1 . 168 . 0 00 . 000 . 000 1 . 166 1 . 168 . 16 1 '1 
1531 . 10.500 VI 1 . 15~ V2 1 . 153 V3 1 . 162 II:' 1 . 163 V5 1 . 164 . 000 . 000 . 000 1.1 '5 9 l.164 1 . 1~3 
1538 . p .100 VI 1 . 11t'" V2 1.157 V3 1 . 156 V4 1 . 157 V5 1 . 158 .000 .000 . 000 1 . 154 1 . 10;8 1 • .l1t3' 
1'5"~ . 2 .000 VI 1 . 12~ Vl 1 . 148 V3 1 . 147 V4 1 .148 V5 1 . 149 .000 . poo . 000 1 .14" 1 .1 49 1 .1 26 15~~ . 12 .700 VI 1. 10'" 112 1 . 131 11 3 1 . p3 V4 1 . pI V5 1 .. 131 ,.000 . 00 0 . 000 1 . 121 l .l 35 1 .106 ) 16 • 13.500 III 1 . 08~ V2, 1 . 104 V3 1. 13 114 1. 01 V5 1.11 .000 .000 . '000 1. 104 1 . 113 1. 080; 16C17 . 14 .200 III 1 . 06" V2 l ,. 082 V3 1 .090 114t 1.086 V5 1 . 0 88 .000 . 000 . 000 1 . 0.82 1.090 1. 066 
16 1! . 15.000 VI 1 . 051 V2 1,, 0 63 V3 1 . 069 V4 1 . 066 V5 1 . 0 68 .000 . 000 . 000 1.063 1. 069 t·051 162 • 15 .800 Vi 1 . 01t) V2 1. 01t7 V3 1.050 Vit 1.050 V5 1 . 0 51 .000 . 000 .000 1 . 048 l . 0'51 . 04 1 
If:.2 9 . 16.500 VI 1 . 037 V2 1 .036 V3 1.037 Vit 1 . 039 V5 1 . 01.0 . 000 . 0,00 . 000 1.(H7 1 .040 1. 0 32 
16 36., 17.300 VI 1 . 02n V2 1 • .023 113 1.024 V4 1 . 018 V5 1 . 029 . 000 . 000 . 000 1 . 01 5 1 . 079 1.020 
1b1t3 . 18 . 000 III 1 . 00" V2 1.001 Vl 1 .006 V4 1.016 V5 1.0 11 ..,000 .000 -.000 1 . 010 1.017 1. 006 
1648 . 18 .500 Vi . 99" V2 .9910 V3 .992 lilt 1.007 V5 1 . 009 .000 .000 . 000 1.000 1 .00q . 992 
" r 
, 
o 
" 
t 
" 
.. 
" 
( 
( 
l 
t>~ rE ;:,F t"' u~: I ~ 09/10/1 
TI 11E ArIP~ CELl - " 
44 . 
4b . 
4 9 . 
51 . 
85 4 • 
85 6 • 
e58 . 
90'; . 
l U. 
18 . 
925. 
93l . 
93'J . 
946 . 
95 4 • 
10 01. 
10 0ti. 
101~. 
1022 . 
10 3U . 
10 37. 
10 4 4 • 
1051. 
10 58 . 
11 06 . 
111 3. 
112 U. 
11 27 . 
11 3 4 • 
114l. 
. 25 0 
. 500 
. 750 
1 . 000 
1 . 250 
1 . 500 
1 . 150 
2 . 250 
3 . 010 
3 . 760 
4 . 510 
5 . 270 
6 . 020 
6 . 770 
7 . 530 
' 8 . 260 
9 . 030 
9 . 190 
10 . 540 
11 . 290 
12 . 040 
12 . 8 00 
13 . 550 
14 .300 
15 . 060 
15 .81 0 
16.570 
11 . 320 
18 . 0 1 0 
18 . 830 
VI VI VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
VI 
.8S; 
~~ ~~ Sa !. 
V 
V2 
V2 
V2 
V 
V2 
V2 
V2 
2 
CELL -
1.315 V3 
1 . 300 V3 
1 . 289 V3 
1 . 280 v3 
1 . 213 V3 
1 . 266 V3 
1 . 261 V3 
1. 25l V3 
1 . 2 40 V3 
. 22 9 V3 
. 218 V3 
1 . 207 V3 
1 .197 V3 
1 . 187 V3 
1 . 179 V3 
1 . 173 V3 
1 . 169 V3 
1 . 165 V3 
1.161 V3 
1 . 156 V3 
1 . 147 V3 
1 . 121 V3 
1 . 100 V3 
1 . 019 V3 
1.060 V3 
1 . 041 V3 
1 . 037 V3 
I . C25 V3 
1 . 010 V3 
. 993 V3 
CELL-
IS 2£0 .. 
V4 
4 
4 
V4 
V 
V 
V4 
V4 
V4 
V4 
V4 
V4 
V4 
V4 
V4 
V4 
V4 
V4 
LL -
5 
V5 
V5 
V5 
V5 
115 
V5 
V~ 
V5 
V5 
V~ 
HADOIo. PER I 
CELL-V CELL-
1. 3 14 
1 . 300 
1 . 289 
1 . 280 
1 . 273 
1 . 267 
1 . 262 
l . ol53 
1 . 2 41 
1 . 230 
1 . 2 19 
1 . 208 
1 . 199 
1 . 188 
1 . 180 
1 . P 4 
1 . 110 
1 . 165 
1 . 160 
1 .1 53 
1 . 140 
1 . 117 
1 . 094 
1 . 0 73 
1 . 0 56 
1 . 045 
1 . 035 
1 . 024 
1. 013 
1.001 
467 
.:>00 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
. 000 
.000 
. 000 
.000 
.000 
.000 
.000 
. 000 
. 000 
.000 
. 000 
.000 
. 000 
. 00 
I S 7 
CFLL-
. 000 
. 000 
. ouo 
. 000 
. 000 
. 000 
.000 
.O UO 
.000 
.000 
. 0Cto 
. 000 
. 000 
. 0(; 0 
. 000 
. 000 
.000 
.00 0 
.000 
.000 
.000 
. 000 
.00 0 
. 000 
.000 
. 000 
.000 
.000 
.000 
.000 
(VeL 
CELl - V 
.000 
. 000 
.000 
. 000 
. 000 
. 000 
. 0 00 
. 000 
. 000 
.000 
. 000 
.000 
. oeoo 
. 000 
. 000 
.000 
.000 
.000 
. 000 
. 000 
. 000 
.000 
.000 
.000 
.000 
.000 
.OOU 
.000 
.000 
. 000 
92 6. 
AVt-v 
I«)ECIC j }4 
IJAGE 1'5"" 36. 
HfC;H-1i LO .. -
1 .11 6 
1."0 1 
1.790 
1 . 7kl 
1.773 
1.7n7 
1.762 
1.7'>3 
1.741 
I. 7 ~o 
1.719 
1.7 011 
1 .1 91! 
I .I II I! 
1 .111 0 
1.1 15 
1 . 11 1 
I. 1"7 
1. 1"3 
1. 1<;9 
1 .1 <; 3 
1 .1 4 
1 . I 7 
1 . 0 '17 
1 . 0 7 5 
1.0') 
1.04 
1.01 
1 .017 
1.001 
1·314 .299 
1.288 
1.279 
1 . 217 
1.266 
1.260 
1.251 
1.240 
1.229 
1.218 
1.207 
1.196 
1.186 
1 . 177 
1.170 
1.165 
1.\bO 
1.1~2 
1. \41 
1.\27 
1 .101 
1. 0 111 
1 . 0 62 
1 . 0 50 
1.04\ 
1 . 0 31 
1 . 0 111 
1 . 0 04 
.990 
OAT£ OF RU 
IME 
IS 09/10/76 
AMPS CELL- ' 
. 251 
1.004 
2 .008 
3 .012 
4.016 
. 020 
.024 
1 . 028 
.-032 
. 036 
10 . 040 
11 . 0.4 4 
12 .047 3 . 1l51 
14.055 
15 . 059 
16 . 063 
17 . 061 
. 569 
V1 
1 
1 
Vl 
VI VI 
VI 
I 
1 
VI 
VI 
VI 
~ l 
VI 
1 
1 Vi 
\ 
PACK NUM6E~ IS 
CELL-V CELL- V 
6A 
C[LL-
SHADO. PERIOD IS 
CELl-V CELL-V 
.1.3 14 
i·282 .259 1.243 
1.229 
1.215 
1 .200 
1 . 186 
1.176 
1.169 
1.1 64 
1.151 
1.143 
1.1 01 
1 . 014 
1 . 048 
1,.032 1 .013 
1 . 002 
. 000 
. 000 
.000 
.000 
. 000 
. 000 
.000 
.000 
.000 
. 000 
. 0 00 
. 000 
. 000 
. 000 
.000 
. 0 00 
.000 
.000 
.000 
8 
CfLL-
. 000 
. 000 
. 0 00 
.000 
. OUO 
. 0 00 
.000 
. 000 
. 000 
. UOO 
.000 
.000 
. 000 
. 00 0 
.000 
. 000 
. 000 
.000 
. 000 
CYC LE 15 
CELL- V 
. uOO 
.000 
. 000 
. 000 
.000 
. 000 
. 000 
. 000 
. 000 
. 000 
.000 
. 000 
. 000 
.000 
. 000 
. 000 
.000 
. 000 
. 000 
1108. 
AvE-
1.314 
1. 211 1 
1 . 258 
1 . 243 
1. 229 
1. 21 5 
1.20 0 
1.1&5 
1.115 
1.168 
1. 163 
1.155 
1.141 
1. 11 
1.07 
1.049 
1
1.03 1 
.010 
.998 
"'fl~ 71;;134 
H,r.,.4-V 
1 . ~lb 
1. '" 
1.'0; 
I . '" 
1 . "9 
I ." 5 
1 . '00 
1. 1116 
I.IJ6 
1.110 
1.160, 
1.1"9 
1 . I " J 
1 .• 1'1 
1.09 
1.0",)8 
1 .035 
1.013 
1 . 00 
31. 
) 
) 
• 
• 
• 
C. 
..:fEC/C 77 - 134 
E- vIS Lc,tI - {, 15 ... J GH- (I ,A;" AVE- ChAR
 Lcw- O-AP AhO A .... . I
1 244 1 . 24 3 1. 414 
1 .411 1.408 1 . 660 
12 . 00 
1: 177 1 . 22 5 1 . -4·H 
1. 411 1. 4 01 2 . 500 
1,J . 00 
1 . ~C8 1 . Z01 1. 411 
1. 41 0 1.40 8 3 .100 
14 . 20 
1 . 20 1 1 . 200 1.4 12 
1 . 4 10 1 . 4 0 8 4 . 200 
14 . 9 Q 
1 . 196 1 . 195 1. 411 
1 . 4 10 1 . 40 8 4.100 
15 . 20 
1 . 192 1 .19 1 1.411 
1 . 409 1 . 408 5. 200 
16 . 001; 
1 . 181 1 . 186 1 . 41 0 
1 .4 09 1.4::18 5.800 
17 . 7 0 0 
t · ,81 i·18b 1 : ~t 8 1.409 1.
41)9 6 .080 17 • 100 
• 8 5 • 6 4 
. 4 0 9 .408 h . 2 0 
1 . 600 
1. 182 1 . 18 1 1 . 41 0 
1.409 1.408 6 . 100 
11 . 700 
1 . 18 2 1 . 18<1 1 . 408 
1 .407 1 . 4 0 6 7 . 000 
18.300 
1 . 1A2 1 . 181 1 . 4 0~ 1.
408 1 . 4 01 1 . 000 
17 . 80 
1 . 180 1 . 11 8 1 . 40 
1.40 8 1.40 6 7 . ~00 11 .9
0 
1. 18 1 1 .17? 1 . 409 
1 . '0 08 1.406 7 . 00 
11.100 
(' 226' 64 6: i : ?Q6 
1 . 179 1 . 177 1.4 G9 
1 . 408 1 . 406 7 . 500 
18 .100 
1 . 205 1 . 20; 1. 409 
1.408 1 . 4 1)7 1 . 500 17 . 7
00 
1 . 203 1 . 202 1 . 40'J 
1. 408 1 . 407 7 . 200 
17 . 90 0 
t . 20 1 1 . -200 l . 4 09 
1 . 408 1 . 4 0 7 7 . 040 
19 . 0 00 
1 . 192 1 . 192 1 . 1, 09 
1 . 409 1.41) 8 7 . 040 18 . 7
10 
1 . L98 1. 196 1 . 4 0 9 
1. 408 1. 4 01 6 . 180 
18 . 91 0 
1. 199 1 . 198 1 . 409 
1. 4 0 8 1. 401 6 . 530 
19 . 200 
1 . 195 1. 194 1. 410 
1 . 409 1. 408 6 .. 350 
19.850 
( :! n t;1i 659: i:Ho 
1.201 1 . 205 1 . 411 
1 . 4 10 1 . 40 R 5.120 
20 . 350 
1.208 1 . 201 1 . 4 11 
1 . 409 1. 408 5 . 410 
20 . 0;0 
1. 210 1 . 208 1 . 4 11 
1 . 409 1 . 408 5 . 230 
20 . 040 
1 . 213 1 . 211 1 . 41 1 
1 . ',10 1.408 4 . <,/1 0 
1<)...180 
t . 215 1. 213 1 . 411 
1 . 4 00; 1 . 408 4 .73 0 
19 .500 
lo~F l·FO, 1 . 4) 1 1.409 
1 . 408 4 . 2~0 19 • 150 
1 . 9 1 . 41 1.41 2 
. 410 1.409 2 . 4 0 
1.500 
1 . 269 1 . 2'61t 1 . 411 
1. 41 0 1. 40 9 1.490 
15 . 130 
( . i~6~ 2Q7: !: ~!8 
1. 238 1 . 236 1 . 414
 1.410 1.407 
1.500 10.450 
1 . 21 6 1 . 2 15 1 .4 12 
1. 4 10 1.40 8 2 . 500 
12 .390 
1 . 205 1 . 204 1 . 412 
1 . 4 10 1.409 3 . 260 
13.330 
1 . 193 1.1'91 1.4 11 
1 .41 0 1. 408 4.310 i4 • 3OO 
1 . 188 1 .188 1.411 
1 . 410 1.410 5 . 0 10 
4 . 800 
1 . 187 1 . 186 1.411 
1 . 41 0 1.'009 5. 210 15.200 
1. 185 1 . 184 1 . 411 
1.4 10 . 1 . 408 5 . 5 0 
15 . 690 
1 .1 89 1-. 188 1- .412 
1 . 410 1 . 408 5 . 770 
1 5.7 
1.1 8 2 L. 182 1 . 413 
1 . 412 1 . 4 11 6 . 020 
15 . 8 
1 .178 1 . ln 1 . 413 
1 . 411 1. 409 6 . 110 
15 . 1 _ 
1 . 169 1 .167 1 . 413 
1. 411 1 . 409 6 . 710 
18 . 1~0 
1.130 - 1.H8 - 1 .411 
1 . 4-10 1 . 408 7.0;10 
i.1 . 20/) 
1 .181 1 . 180 1 . 411 
1.4 10 1 . 406 1 .030 
17 . 000 
1.180 1.179 1 . 41 g 
1. 41,0 1.409 7 . 200 
16.890 
1 . 178 '1.176 1 . 41 
.1 . 409 1 . 409 1 . S30 
17.910 
1 .211 -l . 210 -1 . 410 
1 .4t-l0 h409 - - 7 .. ~J3D-
15.l20 
1 . 2 11 1. 211 1 . 413 
1 . 409 1.407 7 . 510 
21.830 
1 . 202 1 . 20~ 1 . 411 1 . 410 1.
401 7 · ~1° 21.600 
1 .19 1.19 1 . 4 L 1 
1 . 414 1.41 7 . ·
0 19.610 
1 .189 1.1(1.9· 1 . 414 1 .
412 1.411 6 . 85·0 
22 . lOCI 
1 .19·7 1 . 196 1 . 413 
1 .412 1.'ttl 6 . 520 
20.620 
1 . 197 1 . 191 1 .414 
1 . 413 1.412 6.270 
21 . 000 
:\ ~£()" ""!~ I . "~.!- '! ':1 
1.198 1 . 198 1.416 
1 .414 1.413 6 . 020 
19. 500 
1 .191 1.196 1 . 414 
1 .413 1.412 ~4770 
11.900 
4h. 2Z 6A 9 4 ~ • 1 . ~05 
1 . 203 1 . 203 1.4 14 
1 .413 1.413 5 . 520 
16.500 
1 . 20 4 1 . 203 1 . 414 
1 .4'13 1.412 5 .210 
15.500 
1 . 20 4. 1 .203 1.412 
1 .411 1.41 0 4 . 760 
16 . 000 
1 . 20 2 1 .201 1 . 41.2 
1 . 411 1. 410 4 . 2 bO 
14 . 300 
1. 24" 1 . 7.4.0 1 . 41
5 1 .411 1 . 404 
2 . 51? 13 .400 
• 
" 
.... 
~".- .. .:~ {~. 
.... "' 1 --r-:;~' ' _ ....
. ,--
. i'~ , -:, ~ ( ;. . 
. i~ L ~,-{ 
( -:J.( ;:'f"'; -'D. ~ ,~ ~ 
S 
1 
UN IS 08 /7.711_ 
DAY HI C,H-D] S AVE- DIS LOW- DIS 
47. 1 .263 1. 262 1. 262 
1088. 1.231 1.235 1. 234 
10d9. 1.220 1. 218 1. 21 
1090. I . ZOR I .Z06 1. 20 
1092. 1. 197 1.195 1. 194 
1093. 1.193 1 . 191 1. 190 
1094. \ . 190 1. 188 1. 188 
1096. 1. 188 1. 186 1, 185 
1098. 1.177 1 . 176 1. 175 
HOO. 1 .184 1. 183 1. 1-82 
1101 . 1 . 178 1. 177 1. 176 
1102 . 1. 180 1. 119 1. 178 
1104 . 1. 183 1. 182 1. 1S0 
11~5 . 1.181 1. 1S0 1. 118 
1106 . 1.182 1. 181 1. 17 
1107 . 1 . 179 1. 178 1. 17 
1109 . 1. 211 i . 209 1 . 20 
-1110-. - • Z02- • l~ 1.200 
1112 . 1.196 1 .195 1 . 194 
1113. 1.196 1 . 196 1. 195 
11 14. 1.195 1. 194 1 . 194 
- HWn-- - 1.194 1 . 19 3 1 . 193 
1117 . 1.199 1 . 199 1. 197 11 18 . 1 . 203 . 203 1 . 201 
1120. 1 . 207 1. 206 1 . 205 
Hii.- 1. 209 1. 208- 1 . 208 
11 24. 1.214 1. 213 1. 21 2 
1125. 1 . 223 1 . 221 1 . 220 
"I GH- CHAR AVE -CHAR 
1 .4 12 1 . 411 
---1. .41 3- - 1 . 410 
1 . 411 1 . 410 
1.4 11 1.410 
1. 413 1. 411 
1 . 413 1 . 4 1\ 
1. 411 1 . 411 1. 411 1. 410 
1 .41 0 1. 409 
1 .41 0 1 . 409 
1."11 1. 40 
1. 408 1. 40 
1.411 1. 410 
1. 411 1 . 410 
1. 411 1. 410 
1 . 41 2 1 . 410 
1:4H 1::18 
1. 411 1.410 
1. 411 1. 410 
1.414 1 . 4l 1 
1.4 13 1 .. 4 11 
1.410 1. 4 10 
1. 411 1 . 410 
1.411 1. 4]:: 
1 . ltll 1. 4 tO 
1 . 410 1. 409 
1 . 410 1.410 
1126. 1 . 230 1 . 21 9 1 . 228 
H~e.-- -l.2bl - -i . 150 10210-3 - -
1129. 1 . 267 1. 266 1. 265 
1.410 1 . 4 10 . 4J-l 1. 4 10 
1 Itll 1 4 10 
. 00574 1. 45001') 111.70000 
.36066 22 . 500~O 9. 30000 
1 . 16706 14b . 700~0 
1. 43000 226.00000 
) 
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_ DATE .oF RUN 
PACK. DAY 
226' 9-15. 
15-;0 7 /1.9,16 
. ..URREN 
.6 0 
.6ao 
.660 
.699 
.690 
22611, 936. 
226" 931. 
ZZ6A 938. 
226A 939. 
72bA 940 . 
12611, 942. 
226" 943. 
226" 94_6. 
ll6A 947. 
ZZi.A 1088.-. 
226" 1089. 
22f:." 1890 • 226" - 1 92. 
2261. 1(19). 
iU2 i8:4 : 
226A 109t. 
Il6A 1100. -U~ liS!: 26" 11°4 • j2t..8 t 0.5. U6• 106. 61. l.lttl . 6" o. _ 6A 11130---
~26" uu. ~U~ nu: 
-1m "mr-26" 1l2C,. 2b" 25. 
'226" 1U,6. 
iU: un: -
1 - .00902 
•
698 
.69 
.690 
.680 
.660 
.440 
.440 
.448 
.56 
.540 
:~\8 
.500 
. • 520 
:U8 
.. 580 
.590 
.590 
:'12 JaCS 
.580 
:tl8 
"H-. .6 .6 
.6 
.6 
:188 
.550 
:US~;sooo 
. / 
..,EC/C n-l34 ) 
Iio 
-:: 
33.90('00 .38-900 86.90000 
~EC/C 77 -134 
2. Pack 2268. 5-ce11s 
a. C 11 information: 
(1) Same a Pack 226A, ection V.F.l .• (1) and 2) 
(2) These cells are considered as flight cel1 ~ as the 
are indicativ~ 0 those cells which were launched in the ATS-6 atelli e 
in May 1974. These cells were fabricated without electrolyte in 1971 and 
were stored dry in argon until they were activated in Apri l 1973. They 
received acceptance tests at GSFC, 19.0 ah (25°C) and 15.5 ah (O°C) 
before being placed on a synchronous orbit test regime . 
3. The c lls were fi tted with pressure transducers prio.r to 
testing at NAVWPNSUPPCEN Crane. 
b. Parameter 
Depth of Discharge (%) 
Charge Control 
Charge Current (amps) 
Discharge Current (amps) 
50 
VL 
1.50 
6.25 
Voltage Limit (vIc) 
Tentpera tu e (OC) 
Float Voltage (vIc) . 
1.410 
20 
1.410 
LOAD SHARING--Two dditional discharges (13% and 20% DOD at the 1 ampere 
rate ) during each day, of shadows 3 and • 
SITE EXPERH1ENT SIMUlATION--Two di charges (30% and 43% DOD at the.-2 
ampere rate) per day d ring he sun periods following shadow 3. 
c. Capac ity Checks: 
(1) Precycling and Shadow: (Discharge to . 75 volts any 
cell or to an average Qf 1.00 volts per cel l, whichever occurs first .) 
Precycling (Figure 197) 
Shadow 1 (Figure 198) 
Shadow 2 (Figure 199) 
Shadow 3 (F'gure 20 ) 
Shadow 4* (Figure 201) 
Cell 
1 
18.8 
.527 
.992 
. 982 
.918 
Cell 
2 
18. 8 
1.007 
.995 
.998 
.999 
Cell 
3 
18.8 
.976 
.938 
.967 
.987 
Cell 
19. 0 
1. 058 
1.037 
1.034 
1.033 
Cen 
5 
18.9 
.956 
.99 
1.019 
1.01 1 
1I'- .. load sharing during shadow and site experiln~nt simulation prior to 
and following shadow period 4. 
473 
ah 
out 
9.28 
18 .90 
17 .18 
1'2.41 
~JQEC/C 77 -134 
(2) Speciais: (01 charge at 2.0 amperes to .75 volts 
any cell or to an average of 1.02 vol ts per cell, whichever occurs first.) 
Cell Cell Cell Cell ah 
Sp ial**cycle 639 (Figure 202) 
Sp cia1***cyc1e 773 (Figure 203) 
Sp cia1****cyc1e 863 (Figure 204) 
Cell 
1 
1.006 
.984 
.925 
2 
1. 021 
1.016 
1.007 
3 4 5 
.974 1.057 -1.034 
1.013 1.054 1.028 
1.004 1.052 1.018 
out 
16.23 
14.16 
12.66 
**--Prior to shadow 4, following 28 days on SITE EXPERIMENT SI~UlATION. 
***--Fol10wing shadow 4. after 3 days of float at Vl . 
****--Following special capacity check, cycle 773 above, after' 45 days 
n SITE EXPERIMENT SIMULATION. 
d. Test results during Eclipse Seasons: (Figures 205 to 207) 
(l) End of Discharge Voltages : Effect of the reconditioning 
of the pack, due to the capacity check, can be seen for each season. 
(2) End of Charge Currents: Values began to increase at 
the start of shadow 3 due to the initiation of the load sharging test. 
The sudden drop in current (day 523) was due to the pack taken off the 
load sharing, for that day, because it had been discha rged 5 hours to 
long the day before. 
(3) Pressures at End of Charge: Pressure values remained 
at 0 psia for all cells during the first 3 shadow periods; but there is a 
possi bility ~ hat this may have been due to a hardware problem (loose wire 
on t ransducer excitation voltage). Pressures were in the range of 11 to 
15 psia during shadow 4. 
(4) The amperes hours out values, for shadows 3 and 4, do 
not i nclude the ampere hours out during the load sharing discharges. 
(5) The days listed for shadows 3 and 4 are not the actual 
cal endar days the pack has been on test; as each discharge is considered 
a day for record keeping purposes, and this pack receives 2 discharges 
a day during its sun period . 
--- --_.-
\'~ 
-' 
~ 
WQEClC 77 - 134 
e . Performance dUI-ing Sun Periods : The pack began test with a sun period and has comple
ted 
5 of these periods. Af ter one month, following shadow 3, the pack began a Site Experiment
 Simulation in 
which it received 2 discharges a day during the sun periods . Pressures during the first 
4 periods were 
o psia ; but this could have been due to a hardware problem. The range has been 11 to 15 
psia during period 
5. Following is a listing of the high, average and low cell voltages anu current (amps) at the start and 
end of sun periods 1 through 5. 
Sun Per iods 
1 2 3 4 
Voltages* Start End Start End Start End 
Start End 
High 1.411(2,4,5) 1. 414(5) 1.412(5) 1.412(5) 1.414(5) 1.413( 5) 1.412(5 ) 
1.412 (2,3,5 
Average 1.410 1. 41 1 1.410 1.410 1.412 1.409 
1.409 1.411 
Low 1.408( l} 1.410(1) 1.408(3) 1.408(3 ) 1.411 (1 ,3) 1. 403 (1) 1 .407 (1 ) 1.409 (
1 ) 
Current .22 .33 .53 .53 .58 .49 .53 
.57 
5 
Voltages* Start End 
High 1.411 (3 .4.5) 1.410(2,5) 
Average 1.410 1.409 
Low 1.409(1 ,2) 1.408(3) 
Current .65 .57 
Note: End va l ues on peri od 4 are at completion of Site Experiment Simu lation cycle. 
475 
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Tt:: I S 6 . 25 
1. ·, 1 3 . 10 4 . 5 3 5 . 9 6 7 . 39 8 . aR 10 . 24 11 . 67 13 . 10 14 . 52 15 . 95 17 . 38 18 . 80 
5 2 . 39 3 . b
7 
5 . 25 6 . 6 7 b . l0 9.53 10 . 96 12 . 38 13 . 81 15.24 16. 66 18 . 09 lq . 
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AMPE RE HOUR OUT 
1 : 3<' -It 
1.31 - •• 
1. 2 
1.2 
.1 .2 
1. 19 
1. 16 
1. 13 
1 . 10 
1 . 07 
1. 01t 
1. 01 
. 9 9 
• 9 6 
. 9 3 
• 90 
. 87 
. 84 
• 8 1 
• 78 
. 75 
. 72 
. 69 
. 66 
. 63 
. 6 1 
. 58 
. 55 
. 52 
. / 9 
. 1t6 
• 43 
. 1t 0 
. 37 
. 31t 
. 31 
. 28 
. 25 
. 22 
. 20 
. 17 
. 14 
. 11 
. 08 
. 05 
. 0 2 
Itlt.ltlllt - • •• 
•••••••••••• 
• • ••• •• •••• •••• • ••••••• • ••• ltlt •• It. It ••• 
• •••••••••••• 
•••••• 
+ ... . 
• • • 
• • • 
• 
• 
• 
• 
• 
-----------------------------------------------------------------------------------------------------------------------
1 . 
15 . 30. 1t4. 58. 73 . 87 . 1021 11 6 . 1301 14 5 . 159r 
1741 188. 
22 . 37. 51. 66 . 8 1. 94 . 09. 123. 38. 152. 66 . 81. 193. 
TIMF IN MINUTES CELLS INCLUDED VI V2 V3 VI, V5 
» FIGURE 198 II 
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1.60 
1.57 
1.54 
1.51 
1.4 
1.4 
1.42 1. 4 
. 3 
1:1 
1.2 
1.21 1. 2 
l:t6 
1.13 
1.10 
1.07 
1.04 
1.01 
.99 
• 96 
. 93 
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1 .1,,5 
1. 16 2 
1 . '')9 
1 . 1<;<; 
1 . 15 
' . 14 
1 . 13 
I . I I 
1 . 0f! 
1. 0 58 
1 . t 8 
1 . 18 
1 . 185 
1 . 184 
1 . 183 
1 . 187 
1. 160 
1 . 17 
1 . 17 
1 . 17 
1 . 174 
. 1 7 ~ 
. 171 
. 1 
• 1 
• 1 
1 . 160 
1 . 156 
1 . 150 
1 . 143 
1 . 130 
1. 107 
1 . 07<; 
1 . 053 
1 . 065 
. <;98 
. 877 
-7 
6". 
I 
OAlE OF RUN IS 08127/76 PACK NUMBER IS ZZ6B SH.ADOW PERIOD IS CYCLF 15 253. lIIlEC/C n-l34 Z PAGE 15 1. 
, 
TIN£ AIOtPS C£ll - V CELL _V CELL-V CE1.L. V CELL-V CELL. V CELL- V CELL- V AVE-V HIGH-V L 
2309. .200 Vl 1 . ~26 V2 1 .3Z~ V3 t.325 V4 1.325 V~ 1·32b . 000 ,oog .000 1.326 1.12 2314. .700 VI o 98 V2 1.23 Vi .2n V4 1.lU II . ~s . 000 ,00 . 0 00 1.21
' 
1. HH: l:gg8 VI 1.~89 V~ l'~ 9 V l'~ V4 l·~ v~ l . ~ 9 :888 :888 oogo 1 :~7~ l :h6 h • 76 V • 76 1/ • 74 114 ,75 II • 76 .0 a 2J29. ~oSgg I . Z6i II I 1·'63 III 1.Z60 114 1 . 262 11 5 1.262 .000 . ogo .000 1 .262 1 .263 2 36 1 ~S liZ . 2Si 1/ . 249 1/4 l 'i51 115 .251 . 000 a a .000 1. 25A t:~~¥ 2343: 3:700 1 : 4 1 112 1.24 II 1 , ~ 38 1/4 1 . 40 115 1 : 21t1 . 0 00 :000 . coo 1.14 23'0. 4.500 ~f 1.210 112 1.231 Y3 1 , 22S ~4 1 , 2!0 11 5 lo2!0 .000 . 000 ., :)0 1.2lo I.HA pH. 5.200 l ,~ X 11 2 1.120 '" ,2A7 4 1 . 2 0 II ~ . ~ 0 .000 ,000 . LOO l .~ 9 1:~~9 405. 5.900 1/1 1. 0 VZ 1.209 •. " 1.2 7 114 1.2 9 II • 9 . 0 00 . 000 . 000 1 . 08 ~41~. 6.700 ~l 1.198 Yi 1.198 13 1 . 196 114 1. 198 115 1 .198 . 000 . 000 . 000 1. 198 1 . 198 41 • 7.400 1'189 II 1.190 v~ 1.188 V4 1.190 115 1 . 190 . 000 . 000 .000 1.199 1. 190 2426. 8.200 Vi • 83 y2 1 , 184 II 1.182 y4 1.185 115 1.1810 . 000 . 000 . 000 1.1810 1.185 2455. H'ZOO VI I-in ~i 1,171 VI 1 ' 16~ V4 1.113 v~ i:Ui . 000 . 000 . 000 1 .P~ 1 .113 2502. ,900 VI 1. 167 II • 6 y4 1.1; V . 000 .000 .000 1 .16 1.169 2,09. 1~.700 VI 1:163 Vi 1.162 II 1.160 V4 '1 .16 V5 1'164 . 000 .oog . noO 1.161 1.165 2.517 • 1 .1088 VI 1.15~ V 1.1SS V 1.154 VI, 1.160 V5 1 . 58 .000 
:8&0 .000 1.157 1.160 2.524. 14.1 1.15 ~2 1 . 144 y3 1 .1Io3 ~'" 1.152 ~S 1.151 .000 .000 1.148 1.152 j~U: 14 o ¥00 h 1.11~ ~) t' lU ·888 :8g~ .oog t:t~i f:t~1 15_ 00 t:tu V~ l:g'l vJ I:AiA v t 1:111 v i .no 54.5 16.400 VI 1 . 085 \/2 1.0 7 V4 1.09 v 1:090 ·000 .000 1.08 1 1 09 255~= H:~88 ~l 1:8if Vi 1:8~t v~ 1.04y VI, 1.0lZ V5 1.064 '000 ·oog .000 1.060 1:072 J60 • 1.03 ~4 1 . 0 6 ~5 1.04) :88& ·og .000 1.042 1.056 607. 18.600 1.0 ~2 1.01; ~3 .918 4 . 0102 5 .014 :0 0 .000 1.014 1 .04~ 2609. 18.900 Vi . 992 V2 .99 V3 . 9 a V4 1 . 037 v5 
.991 :000 ,000 .000 .991 1.0) ) 
• 
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J 
rt 
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, 
" 
490 
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• 
• 
..J 
o-C:)-~,"" N o-.ol"'\ ,.. .. O''OID,.,.''' .. __ .... ,. __ 
O'III"""'.o",~O~""'''''~~ ~~~~~~~~~OOOOOOOO~ 
. . . . . . . .. . .. .................... . 
~~ ~--- -- ~~ .- ~-~~~~~~~~~~ 
~'" "'N.o ~ II' ~.~ 
• ~ ,.'" ~N--OOO O'~ •• ,..,..o""NOO."'.o", .... ~ ~ ~~ NNNN~NNNN-~~~~~~--~---~OOCOOO 
'" ................................. . 
~---~~"--~~-~-~--" ~-~---~~ -~~ 
- NN -0 ,.. 111.4)0 
• • ~~ .. ~ ~-OO 1I'1II1II1II".o", .. ~- O'''~''~NO 
~ W ~~NNNNNNN NNN-~~~~----~~-OOOOOOOOO 
~ . . . . . . . . . . . . . . . . . . . .. . .......... . 
~ ~ ~~---~ ~~~"~ ~-~~-----~~---~-~ -~ 
000 0 00000000 0 00000000000000000 
000000 0 0000 00 00000000000000000 
OOO OO OOOOOOOCOOCOO 000000000000000 
.................................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
-.o~- "'NO'N .. "_ .o1l'~."'~N N"-II'~O"'" 
~ .... '" O-NN~~~~"""""'''''''O~NNN ~"""'O~-N 
IIIcelll 11'11' 11'11'11'11'11' 11'11'11'11'11'11'00 000000----
<iii ...................................... .. 
o 
PACK NUMBER IS 226B SHAOOW PERIOO IS CVCLF IS ~E~C77-1~4 l DATE OF RUN IS 08/27/16 4 148. AGE I 3. 
TIME AMPS CELL-V CELL_V CELL-V CELL-V CELL-V CELL - V CELL- V CELL-V AVE-V HIGH_V LOW.V 
,tHo 
.24J n 1 .~2~ V2 1.'\26 V~ 1 . 32~ V4 1.325 VS l:~~t .goo .000 . 000 1,~26 1 . 3'1.6 1:3~l ) 56, .99 1. 9 V2 1.'96 V 1.29 VI, 1.29~ V~ • 00 ,000 . 0 00 1 . 94 1.296 905, 1 . 98 1 1 .261 V2 1.269 V3 1.267 V4 1 . 26 V i ·268 .000 . 000 . 000 1.268 1.269 IJ6 9 15. 2 . 96~ ~l 1 .244 V~ 1 . 247 V3 . 245 V4 1 . 24~ VS . 245 .000 .000 .000 1 .24~ 1.241 1.~44 Il 925. 3 . 95 1.229 V 1.'32 V3 1.2YO VI, 1.23 V5 1 . 230 .000 . 000 .000 1.23 1.232 1. 29 9 34 • It . 945 VI 1 .216 V2 1.'19 Vi 1 . 2 8 V4 1 . 217 Vi 1 . ~18 .000 .oog . 0 00 1.218 1 .21 9 1.216 944. ~ : ~n ~l l:i3~ ~i 1.20~ II l'fO~ V4 l'fO~ V 1 04 '8Sg ·g8g :gg8 l·f04 l:fS~ 1.20~ 351 1.19 V • 9 V4 1. 9 V 1 : 191 1. 91 1.1, ~, I 03: 1 .909 VI 1.177 V2 1.17~ V3 1 . 181 Vit 1. 175 VS t'l~: '000 : 00 .000 1.178 1.181 011 8 .891 VI 1.159 V2 1.t6 11 3 1 . 164 Vit 1 . 156 V5 '000 . 0 00 .000 1.160 1.164 t:i56 1022: 9.885 VI 1.117 V ~ l.ll~ IIJ I.IF V4 1. 1F V ~ t : Al~ '000 . 0 00 .000 l'AH l'Af l : M~ 1032. 10 .872 VI 1.055 II 1.05 V 1 . 0 9 VI, 1. 0 8 V '000 . 000 .000 1. 62 1. 9 1841 • 11 .856 VI 1.003 V2 1 . 019 Vi 1 . 022 V4 1 . 040 V~ 1 . 025 :000 . 0 00 . 0 00 1.022 1.040 1 . 003 1 46 1~ .H8 ~t . 961 V ~ . 999 ~ .939 V4 1.0~2 V 1 . 010 .000 .oog .000 1.000 1.03i .961 10"': 1 .410 . 918 V 
.999 .9 V4 1.0 3 VS 1.011 .000 .00 . 000 .990 1.03 . 9111 
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a. w 
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(I) 
.4) 
'" 
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'W' 
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• IQINAI: MOl • . 
.. lQOa QUALITY, 
OAT~ OF RUN IS 09/20/16 PACK NUMBER IS 2268 
TI ME AMPS CELL.V CELL.V 
1144. 8.370 Vi 1.181 VI 
t. 18l V3 
• Jo.q . - ~.-530 "1 1.186 V -- . 18 -V3 1 '3. 8 .690 V 1. 185 V 1.18 V3 
1158. 8 .850 VI 1 .18~ V 1.185 V3 
1203. 9. 20 VI 1.183 V 1.184 V3 
120.. 9 .1 80 Vi 1.181 V2 1 .182 V3 1213. 9.340 V 1.180 V2 1.181 V3 
1211. 9 .500 Vi 1.178 V2 1.119 V3 
12l2. 9 .660 V 1.176 V2 .176 V3 
1221. 9.8)0 - Vi 1. 1-74 V2 1.113 V3 
11'2. 9 0 9,0 Vi 1 .1 72 V2 1.170 V3 1 3 10 1 0 VI I 16 V 1 16 V3 
1 41: 10 : 30 Vi 1:16~ V~ 1:16~ V3 
1240 10470 VI - 1,,161 V2 1.153 V3 
1251: 10 :640 VI 1.156 V2 1.146 V3 
1250. 10.800 VI 1. 150 V2 1. 140 V3 
1301 • 10.960 Vl 1.142 V2 1. 135 V3 
__ - l~Q>,,:- 11.UO V 1.U5 V2- 1. no V3 
1310- 11 Z80 V 1.129 VZ 1 lZ5 Vj 
. 131 5 : 11:450 VII . Z3 V2 1:lZ1 V 
I 1320. 11 . 610 Vi 1.11 8 vZ 1.111 V 
l......--1325. - 1l .. 170 · VI 1 .114 'iI2 - 1.113- 1t' 3 
. 3l~. 11.930" VI 1 .109 v2 1 . 109 V3 1334. 12 .090 VI 10105 V2 1.105 V3 
13'9. 12 . 260 VI 1 .100 V2 1. 101 V3 
" - 1, .. .,..-- - l·I.~zO VI 10.-096-~ 1.097 V3 
• 1 "9. 1 .580 V 1.091 V 1.013 V3 
: 1 '3. 1 .740 Vi 1 .g87 V .0 9 Vi 
! 1 ". Z. 00 VII. 8 V2 1.0 5 V 
:- -- 14~- -l3"O~~ - ¥J - 1~1.~ . Y-2 - 1-.{)80 -V 140 , 13.Z30 Vi 1;013 y2 1 076 '13 
1413: 13.390 ~l 1. 070 9 2 1:013 VI 1 .. 17. 13.550 V 1.066 V2 ~.010 V 
~ U ·. UO - V.1 -- 1 .864 VI - 1 . 067 V 1 .. 27. 13.880 VII . 62 V 1.065 V3 
14J2. 14 . 040 VI i . 060 V 1.063 V3 
1"'1. l".ZOO VI .858 V2 1.062 V3 
____ l ... U. U~60- - V-II . 56-V2 1.0~0 V3 
1 .... 6 14 528 Vi 1 054 v2 1 0 8 Vi 14'1: 14 :69 VI 1: 05Z VZ 1:0 6 V 
14'6. 14 • 858 Vt l·R~9 V~ l·853 V -r~g~.- d!Y~ V :~~- V 'ot~ V~ 
1510: 15 .338 ~ 1 .038 ~ 1:0 .. 4 ~3 
1515. 1' .508 VI 1~~34 V2 1.041 V3 
1521.1-. - 1.5,..6 VI h02-9· V2 1.038 V3-
15l5. 15 .820 Vi 1.024 V2 1.033 V3 
1529. 15.980 Vi 1.011 V2 1.029 V3 
15'" 16.1 40 VI 1.010 V2 1.024 \13 
15l1: 16.230 VI 1.006 V2 1.021 V3 
" 
t •• 
CELL.V 
1.1 87 V4 
1. 186 V4 
1 . 185 V4 
1.183 V4 
1.182 V4 
1 .180 1/'+ 
1.179 V4 
t:B~ V~ 
1.172 ~4-
1.16
a 
V4 
1.16 V4 
1.16 V4 
1.1 55 V4 
1.148 V4 
1. 141 V4 
1.U5 V4 .129 V.4 
1.1Z4 V4 
1.119 V4 
1.115 v4 
1.111 94 
1.101 V4 
1.102 V4 
1.098 V4 
1.094 V4 .089 V4 
1 08 5 V4 
1:081 V'+ 
1",0-n If4 
1.073 \l4 
~010 "It .066 V4 -D63 V4 1.061 V4 
1.0~8 V4 1:85~ ~t 
1.051 V'+ 
1.048 V4 
1. 844 V4 • 40 V4-.03t y4 1.03 "1 4 
11.025 
V4 
.0~8 V4 
1.010 Vft 
.999 V4 
.984 .V4 
.914 V4 
CFLL_V 
1.190 \I S 
1 . 189 v5 
1.188 V5 
1.187 V5 
1.186 Vi 1.185 V 
1.183 V 
1.182 V5 
1 . 80 \IS 
1.119 v5 
1. 176 V5 
1. 174 V5 
1.171 v5 
1.168 \15 
1 . 165 v5 
1. 161 v5 
1 .155 \IS 
1 .150 v5 
1.1(04 \I S 
1.139 V5 
1.134 v5 
1. 1Z9 V5 
1 .125 V5 
1.120 v5 
1 . 116 v5 
10 llZ Vi 1.108 V 
1 .104 V 
1. 099 V .. 095 V5 
1.091 v5 
1. 088 \15 . 084 V5 
i .. 08l -V5 
1 .079 V5 
1 . 011 '15 
1.016 v5 
1 . 074 \15 
1.073 \1 5 
1 . 011 v5 1.8'0 v5 
l:oU ~~ 
.obi 95 1.06 V5 1.06 V5 
1 . 060 \IS 
1 . 059 V5 
1. 057 v5 
1 . 051 v5 
SHaDOW PERIOD I S 
CE LL.V 
t·t88 1 .• 8--7 1. 85 
1. 184 
1.183 
1. 181 
1. 179 
l:IH 
1. 173 
1.170 
1.166 
1.161 
1.156 
1. 149 
1.142 
l:Bt 
1. 126 1 121 
1:117 
f : lA~ 
1 .10 5 
1 .• 101 
1.097-
1.093 
1. 089 
1.086 . 
1. ().8,2- ---
1.079 
1:8~t 
1.0:7.6 
1.068 
1.061 1 065 
1:064 
1.0-6~ t:~~8 l:~U 
1.051 
1:8.U 
1.043 
1 040 
1:036 
1 . 034 
494 
CELL . V 
. 000 
_.gOD 
• 00 
• 000 
-000 
:000 
.000 
:888 
,,000 
.000 
.000 
.COO 
.000 
. 000 
. 000 
.000 
.000 
.000 
.000 
.000 
:888 
.000 
.000 
.0.00 
.000 
:888 
' 888-
.080 
:0 0 
_ .00.0_ 
.000 
• 000 
.goo 
·08g 
:000 
:8~8 
·800 
:888 
:000 
.000 
.000 
.000 
CYCLE IS 639. 
WQEC/C 77-134 
PaGE. IS 
, 
18. 
CELl.V CELL.V AVE.V HIGH.V LO". . 'll 
. 000 .000 1.188 1.1H 1.l87 
;.Qoo . 000 - 1. t 87 --1 .-1- -- -l ri-8f!-- - - -- • 
.oog . 000 1. 86 1.18 1. 185 • . 
.00 .000 1.U5 1.11 1.183 . ) . 
.008 . 000 1.184 1.1 6 1.182 . ' 
.08 . 000 - 1.."82·-- l-:..La5- ---1 . UlO - -- - . 
.0 0 . 000 1.180 1;18 3 1.179 , 
.000 .000 t.119 1.1 8Z i.111 ) 
.000 .000 • 16 • 80 .174 
.oog .000 1.174 1.1.19 .1 . 172---
.00 .000 1.1 7 1 1.116 1.169 
. 000 . • ogo 1.168 1.174 1. 65 
.oog .0 0 1.163 1.171 1.160 
. 00 .000 - -- 1 .. 1-59- 1. -1-61- - ~53.------
.000 .000 1.1 53 1.165 1 . 1~6 
.000 . 000 1.t47 1.16 1 1. 140 
.008 .000 1. 4 1.155 1. t35 .0 .000 1. 1. - h-J-So. ---. 9-
.&00 .000 1. 1 i~ 1.1"4 t: ~4 
.000 .000 1. 1 5 1.139 1 . 1t9 
.000 .000 1. 1 a 1.134 1.115 
o"og.o ---- .000-- 1-..1 t6 ·--tTll~ -- -l · .. 11L __ -
.0 0 .000 1. 1 2 .1 5 1.101 
.000 .000 1. 107 1.1 0 1. 10Z 
.000 .000 1.g:L 1.116 1. 098 
• 80-0- - • 000- t-· -- t Ocl ~- - -1.a.9 
· gO .000 • 95 • 08 1.08 
-.8 0 .0(\0 . • 091 .~4 .0 
• .000 .087 • 9 1.0 
... 00&'- - _ -_.000_ 1..0:12-- --l -l .011 - 1 
.000 .000 1.011 1.89 1 1.073 
.088 .000 1.07 t. 12 ~070 
.0 .000 . 01 • .066 
.. 000 .. 000- -- 1.-069 :8u- -063_ ----
.000 .000 1.S61 1.~79 1.S11 • 088 .n 0 t. 65 • 77 • 
.0 .0 0 • 63 • 6 • 
;.QOO _ .. o&O----,l.~ 1___ ~olt -- J.8t '--. 
.000 .000 1.010 1.8j3 1.851 . , 
.000 .~OO 1.0 1 1. 1 1. "2 ' ·~IO · HO t·~ 5 illiti° liIt=4 . . • 0 - _ ... 0-- - • 5:i- &--- - -~ • .0 0 • 49 • 7 • _, ,. 
:0 8 :888 1 :oU : 6i :olt I, ,I. ) 
.888 --- - .000-- 1 ;.Q39-- -- :.8ft . 
.000 .000 1.01" 1.06 1.010 . • 
.000 .008 1.0 9 1.859 .999 • 
.000 .00 1.0 2 1. 57 . .984 
.000 .000 1. 018 - -l-.05.1- - : - .9.1 
WQEC/C 77-1 
5 09/1411 6 PACK NUMaE~ 15 2266 SHADOw PERIOD IS CYCLF IS 773. PAGE 15 35. 
," TI N'.; ,,"I"S CELl. 1I CELL - V CEL L- V CFLL- V CELL-V CELL-V CELL-V CELl - V AVE-V HIGH-V LOIl-
8 2 1. . 020 II I 1.350 __ 2 1 . '\ '56 II ~ 1. 354 VI, 1 . ~58 II ~ t·U 6 ·888 . 000 .080 1.J56 1 . 358 I.J5 4 8l<, . 12 0 ,, ' 1. 3 48 V ~ 1 . 348 V 1.349 1/ 4 1. <,8 \I .000 .0 0 1. 48 1.349 ' . 411 8 31 : . 380 V' 1.334 V 1 . 334 \/3 1.334 V4 1.33'0 V5 l:n~ ·ooe 000 . 000 1.334 1 . 335 1.33" n~: . ~10 Vl l :H~ ~~ 1·3~1 "~ l.HO VI, l:H~ ~~ i:n~ .080 ·000 .ogo I:H~ i:JU I:H~ • 60 . '\ 8 Ii • 1 V4 ·0 0 ·000 .0 a 8!r· . 640 VI 1.324 11 2 1.32~ '/ 3 1.324 VI, 1.32~ v5 1.326 ·000 ·000 .000 1.32~ 1. 32 6 1.324 
g"5· .1LO 
VI 1.3Z1 11 2 
l:H1 ~ ~ 1.3p 1/4 t:H7 ~ ~ l:JB ·000 ·000 .000 1 J2 l:JH 1·F1 .880 ' 1 1.316 \'2 1.3 6 VI, ·000 ·000 .000 1: 17 1 16 85 0 · 1 .0<,0 ~ l 1. 3 11 v2 1.312 It 3 1.311 1/ 4 1.312 v 5 1.313 · 0 00 ·000 . 000 1.31 2 1.313 1: 311 
" 
85~: 1 .~1 0 VI l. l 07 V~ l·~g: \/ ~ 1.~07 VI, 1 .~08 v 5 1·~g8 ·000 ·000 . 000 '·r8 1 ·~g8 1.~0 7 9 0e 1. 10 Vi 1. 02 II • 0 3 vI, • 04 II ~ ·000 ·000 . 000 1. 03 1. 0 O~ · 1:300 ~ 3 1:30a ·000 ·000 1· oa 90 • 1.5 30 III 1.Z9g· V l.l9~ 1/4 1 . 300 " . 000 1. 9l 1. 9 9 11. 1 . 6~0 vt 1.29 1/2 1 .296 1/3 1.29 vI, 1.296 1/5 t·~97 ·000 ·ogo .000 1.~9 1 :297 1.29 170 1.293 1/2 1.294 v3 1.293 V4 1.295 v5 ·000 ·0 0 .000 1 94 1.295 1.293 9 1,,- 1:850 VI . 295 ·000 ·000 9 17 • 1.291 v2 1.29t v3 1.292 V4 1.291 \/ 5 • 91 .000 1: 296 1. 291 1.23 9 1 • 1.340 ~1 1.289 V2 1.2X V3 1.290 v I, 1.29 \/5 1.29 ·000 ·000 . 000 1.29 1.29 1.2 9 . 2 . 2 . 20 vI 1.~88 I/~ 1.2 ~ v3 t.28~ vI, 1. 290 v 5 t· 29O ·000 ·000 .000 1.~:~ 1.290 l·~:it ( 92b• , ; 18 0 Vi 1. 84 V 1.28 v3 .28 v I, 1.286 v 5 286 ·000 ·000 . 000 l:284 i . 28t 9 • l . 260 Vi 1.283 v2 1.284 \/3 1.283 v I, 1.285 v 5 1: 285 ·000 ·000 . 000 1 28 1:283 
929 . 2 .340 Vi 1. 281 v2 1.282 v3 1.282 V4 1.28a v5 1. 283 ·000 ·000 .000 1.282 1: 28a 1.281 9~l · 2 .500 Vi 1.27~ V2 1.279 V3 1.279 V4 1.28 V~ 1.28 ·000 ·000 .000 1.27~ 1 28 1.27g ( '. 941 • 2 . 5go ~ t 1 27 V~ 1.27~ v3 1.F7 V4 1.27~ V l·f~ ·000 ·008 .000 i:H4 1: 27t t·p l . 7 0 1:273 1/ .27 V3 • 74 v I, 1.27 v5 1. 7 ·000 ·00 .000 1.27 94 • ·000 ·000 • 7 94 5. ~ :~Ig Vi 1. 27a Vi 1 · 27~ \I ~ 1.271 114 1.274 v~ i· 2l 4 . 000 l:Hf 1 .274 1.21-9!)0· Vi 1.27 V . 27 \I 1.27 v I, . 272 V . 2 2 ·000 ·000 . 000 1.272 1.270 t 955 • 3 70 Vl 1.267 '12 1 . 269 v3 1.26~ v I, 1.269 v5 1.~69 ·000 ·000 .000 1.268 1.269 1.267 95 • 3:230 'I I 1. 26" '1 2 1 . 266 v3 1.26 V4 1.267 v5 1 67 ·000 ·000 . 000 1.266 1.267 1.2610 13o~ · 3 . 310 '11 1.26f V~ 1.26" v3 1.264 V" 1.265 v5 1:265 ·ogo ·008 .000 1.Z64 1.265 1.Z6 3 .31° Vl 1.~6 V 1 . 263 V3 1.2~3 V4 1.264 V ~ 1.U,} ·0 a ·00 . 1)00 1.~6~ l:U} 1.~6 ( :. 188~: 3 .4 8 VI 1:2~i ~Z 1 . 26b V3 1.2 2 V" 1.26l V 1.26 :888 :88§ ·888 i. 6 1·2~ 3 .56 ~1 .26 ~3 .2~O V4 .26 v5 .26 ·000 ·00 : 000 .j6 1·~60 t:~~l 10g7. 3 •• lt O 1.2~7 9 ~ t·nx ,, ~ 1.2 9 V4 1.2~0 V~ 1·~~0 t· n 10 ~ 3 30 Vi 1.258 vit 1.2 9 V ·000 ·000 . 000 1:Z~9 f lot : ~ :8 0 'It t:~5t ~ 1:2'56 V3 1.251 v it 1.258 v5 1.259 ·000 ·000 . 000 I:Z57 1.258 1:25~ 1 • 8 ·000 · 000 10 7. 3 .360 1.252 v.2 1.251t '13 1.254 v.4 1.255 v 5 .255 . 000 1.254 1·~55 1 25 101? 4 100 ~ 1 1.25A '12 1.253 VJ 1.253 '14 1.2r "i 1.254 ·ogo ·008 . 000 1.2~3 t:i!a 1:2~L 101 : 10 : 120 '11 1.2, v 2 1.25 1 V 1.252 V4 .2 a V t:~~a ·0 0 ·00 .000 12 2 1 2 0 ('> 1°16 • Z·U8 Vl 1. ~ 7 V~ t.24X V~ t .24-X V4 1.2 V :g88 ·000 .000 t:i:X l·i 9 t: 2,,7 02y vl 1. 46 V .,It V .210 V4 1.21o~ \15 1.249 ·000 .000 246 103 : 4:4rO ~t 1.2410 v2 1.2106 '13 1.747 vit 1.210 v5 1.2 lt8 ·0 0 ·000 .000 1:246 1:2108 1:244 103~. 460 I·Hz Vi 1.21t~ ,,~ 1.2104 v it 1.240 v5 1.2"0 ·000 ·000 .000 1.24~ l·j:a 1.242 
.. 10" 4:330 Vi 1 210 V 1.2100 vit 1:~18 ~~ t· Z4 ·000 ·000 .000 1 24 l·B! 1050: ~·29g VI 1:23~ ~ 1:237 '13 1.237 V4 .238 ·000 ·000 .000 1:237 1· 38 19~~· 5 :3tO vl t:B~ V~ 1.2~5 V~ 1.2~5 V4 1.2~6 V5 1.2J6 ·ogo ·008 .oog t:H~ 1:216 1:23! ~l 1.2 4 V 1.2 4 V4 1.2 5 v5 1.2 5 ·0 0 ·00 .00 1.2 5 1 23 , 1100· 5 .4Z0 1.2~1 ~Z 1.23~ '13 .Z33 V4 1.234 V~ 1.234 ·ogo ·000 . 000 1.na 1.Hi 1:23 1 
1105: ~ .580 Vi l:~~~ ~~ 1 23 '11 1.231 V4 1.231 V 1.231 ·0 0 ·008 :gg8 1 23 1 Zl 1.22~ 1109 • .1 .. 0 VI 1:228 V 1.228 V4 1.229 v5 l·H~ ·000 ·00 1:Z28 1: 2 9 1 22 112 5 .820 '11 1 . 2 5 V 1.227 '1 3 1.227 V4 1.228 v5 ·000 ·000 . 000 1.227 1.228 1:ZZ5 
'. 
111 .. : 5.900 ~t 1.2~1o '12 1.226 '1 3 1.226 '14 1.227 '15 1:227 ·000 ·000 .000 1.226 1.2f 1.224 111 7 ~·39g 1 2 3 92 22 5 V3 1.225 V4 1 . 226 v5 1·~2~ ·000 ·000 . 000 1.225 1 2 t 1.2p H19: VI 1:2H V2 1:224 V3 1 . 224 V4 1 . Z~5 \1 5 ·ogo ·000 .000 1.224 1 :2~ 1 2 2 21. 6 : 150 Vl 1.2 V2 1.223 V3 . 223 Vit 1.2 4 V5 : 2~3 :0 0 :000 . 000 1.223 1.2 It 1:221 
... '. 
( 
'-
( ~ ~ 
495 ~ ~ 
( ~. 
~ (,1 
-• 
• ...
.. 111 .., 
I ,... 
::1 ... 
v C 
" 
~ 
~
~ 
• 
... 
.... 
... 
111 
... 
-' u 
~ 
U 
111 
8 
-
':, 
~ 
0 
~ 
~ 
CD 
• N 
N 
111 
15 
CD 
~. 
~ 
.. 
~ 
~ 
• ... 
" ~
... 
" ~
0 
'" 
~ 
ac 
... 
\01 
~ 
c 
0 
I 
$ 
-:r 
I 
.., 
• 
I 
..I 
..I 
III 
U 
> I 
-' 
..I 
.., 
u 
, 
..I 
-I 
'd 
U 
> 
• 
..J 
..I 
.., 
U 
• 
..I 
c1 
u 
111 
.... 
~~ ..... ~~~~ • ~-o~~.~~~~~~~NO~~N
~~.~"'~. 
NNN---------oOOOOOOoo~~~~~~~~~ ...........
........ ~~ ...... N_Q~ 
 N~N~NN~~~~~- "_ ~ ___ ~ ___
_  ___ ~
~
••••••••••••••••••••••••
••••••••••••••••••••••••
••••• 
~--~~~~-~-~-~~~~~---~---~~--~~-----~--~~-
NO~ .... ~~NMO ...... ~MOO~ .... ~~ ...... -o~.~~~~~O..
...,'ON ...... ~ ..... 
~--------oOOOOOOOO~~~~~~~~~~ .....................
 ~~NN-ooe 
NN~NNNNNNNNN~~NNNN~~-~~~
-~-~-~~---~ ____ ~_~O 
· .................................
.................. . 
~~~~--~---~--~~~--~----~~--~~-~--~~--~--
goggggggggggggggogggggggggggggggggggggggggggggggggggg 
. a oooooooaooaoeoaocoCOCOOOOOOOOOOOOCOOOOOOOOCOOOOOOC 
• • ••••••••••••••••••••••
••••••••••••••••••••••••
••••• 
000000000 000 00000000000000000000 00000
00000000000 
00000000 000000000000000000000000000000000
00000000000 
000000000 000000 00000000000000000000000000
00000000000 
· .................................
.................. . 
o 0 0 0 0 0000 0000000000000 0 000000
 000000000 
000000000000000000000000000000000000000000
00000000000 
ooOOQOOOOOOOOOOOOOOooOOOOOOooooooOOooooOOooOoooOOooO
O 
· ..................... " ........
..................... . 
· 
-
-~~~~~~~~~-~~~~-~~-~~~~---~~~ » > 
0000000000 OOooON.~~.~~~ N ~ ... ~~ 
.eoN~~ ~ 
... "'~"I--< -#N_-#NO~"'OO"""''''-o •• NO.''NO''''''_'''~'''~ O_~"''
'_ 
N,""",," ....... ...NtO\ -#~.eoO""",,,If\"~"'.o. ~_tfl~"'''' eo _~"
,.eo  ...... __ 
...........................
....... -- ........ . 
... ...... G G ~~.Ga.oo~ OOOO~OOOOOOOOO _______ NNN 
... ~--' ... ~ ... -...... ~ ....... ~ ..... 
[C/C 77-1 
11 4 /16 ~ACK NU~8ER 15 2268 5HAOOJ PERIUO IS CyCLF IS 773 . 
PaGE 15 37 . 
CELl - V CElL- V CELL- Y CELL- Y CELl - Y CELl- Y CELL- Y CELI - Y AVE- Y HICiH- V LOW-
~ 1 . 07~ \/ 3 I . O!!~ V4 1. 092 \/ 5 1 . 0 79 .ogo .ogo . 000 l:gH 
1. 092 1 ' 86~ l'ot,! V3 1 . 0 7 V4 l. oat v 5 1.072 o 0 · 808 . 000 1. 086 .o~ v3 1 . 061 V,. 1 . 08 \/ 5 068 '000 . noo 1. 65 1.081 : tz 1. 1 . 0 4 \/3 1. OSl \/ 4 1.076 \/ 5 1: 06 '000 ' 00 0 . 000 1.05~ 1.016 1.044 
~ t.04! \/3 1 . 05 \/4 t.011 vS 1. 0~4 ' ogo ' 000 . 000 l·gs 1 .07
1 t·gH 
.04 \/3 1. OItS y4 . 06l v5 1:842 
'0 0 ' 000 . 000 1.06! 
.036 '13 1 . 038 ,/4 1. 06 '15 ' 000 ' 000 . 000 1:0:8 1.06 1' 01 
~ l'OH 11' 3 1:g~2 ~t 1.0~0 \/ ~ 1:8~~ :888 ' 008 . 000 1:8n 1 06 
1 : 00~ 
. n '13 1.0 1 II ' 00 . 000 :0~7 .99 7 
2 1 .019 '13 1. 0 17 '14 1.056 \/5 1.031 '000 ' 000 . 000 1.023 106 . 991. 
1. 1.016 v 3 1.01) v4 1 . 054 \/ 5 1.02s :000 : 000 . 000 1.019 1:054 . 9
114 
., 
f 
( 
• 
" 
{ 
~ 
{ 497 
• 
4. 
DATt OF RV~ IS 09/20/76 
TIME A"PS CELL-V 
108. . 000 v.I 1.15' 1&1 •• - • .010 -· V • 51 
116. .240 VII. 43 
I". .120 V 1.339 IZO. .400 Vl .336 V 
IZl. .410- V , I.li2 Y, Il8. .640 V 1.3 6 V 
110• .728 VI 1.3 3 V_ 
Ill. .80 VI 1.321, V~ Il5. ." ~ VI 1.311 V 
8 j7 • .160 '11 1.316 V 
842 • 1 . 28 VI 1.311 V2 844. 1. 0 V 1.30, Vl 
841 • 1 .2,0 fl 1.307 ~~ 
'1;1: 1 :~5g vt I:J8l V 
'6. 1 .61 0 V • 9 V 
- - --. ". 1.~,O Vi IJ9~ Vl 
,01. 1.178 VI 1.29' Vl 
,04. 1.'i V1 l.l, 93 VI O~. 1. VII. 1 V 
-- -w. - 2.3 8 VI 1.U3 V . 
,2.. 2 .148 Vi 1.288 VI 9~6. 22.22 Vi i.216, V ,l,. .lGO V .2 3 V 
_ ,ll. _ ~)W vl oZJ2 V2 
,36. 2. 54lO vt 1.2 , V2 
,'1. 2.62 V .2 V2 941. 2.70 1 1.21' 2 ~J. - Zn' - ~l 1 .. 213- ~2 
,46 . 2.868 V .272 v2 9'0. 3. 3 VI 1.269 Vl l'3. 3.110 V 1.268 V2 ,~:: J:lfB ~J l:~t~ ~~ 
1000• 3.310 vi 1.26~ 9 l 
-- lJ8l: -_h~H ~l 1:lt8, ~~ 1810. 3.610 vI I. 57 y~ 
I, 12. '.750 Vi 1. 55 v2 
1·014. 3.f40 VII. 54 Vl _~4._..Jo..:. 6>0-- v.l 1~41 VI I l6 4 40 Vi 1 24 
18z9: 4:i20 vl 1:241 ~ 8'4 4 410 V 1 24 V L J.: -4: 560 V , 1:24 V2 
10j,. 4.640 VI 1.139 V2 184 ' 4 .1fo Vi 1 31 V~ 1 41: -.1 0 V 1: 36 V i~t. - 4.',0 VI 1.211 v , 8;J· ;.d R 'It l·i V 0": ,:} ~ ~ 1:2: ~~ 
PACK HUM8E~ IS 2268 
CELL-V 
11 :U~ ~J .344 V) 
It.340 '13 
.331 V3 
1.334 '13 
1.,21 V3 .32~ V3 
I:U9 ~l 
1.311 '13 
11.312 '13 .310 '13 
11.308 '13 .306 1f/3 
.304 V~ 
1.300 V~ 
1.29' V3 
1.291 V3 1 2,5 V3 
1:293 V3 1.2,5 '13 
1.2,0 V3 
l:n~ V 
1 283 l:ng ~J 
1.217 y.) 
1.276 If/) 
1.211t V3 1.211 V3 
1.210 V3 
l:~U VJ 
1.26t ~3 t.2t! V~ II:~S' ~j .258 V3 .25t V3 1.~S V) 
1 Ziti V3 
11 :21t V3 I· Z4 VI 
.2 ..  
t. Z4 V .240 V3 
1.239 V3 
1 .231 Vl 
t.234 V) 
I
.Z32 v3 
.231 V3 
CELL-
SHADOW PERIOD 15 
CELL-V 
.000 
• .ogo 
:888 
·000 
·000 
:880 
·00 
·00 
·00 
·000 
·00 
·00 
:00 
·S80 
·000 
:S88 
·000 
- ·000 
·000 
·000 ·~oo 
:088 
:000 
:888-
·888 
:888 
·000 ~~~~ 
·Ho • 0 
:888 
:888 
·808 
·8°0 ~slg 
CyCLE IS 
CELL-V 
. 000 
CELL-V 
.oog .~o 
:088 
.000 
.000 
.000 
. 000 
. 00.0 
.000 
• 00 
.00 
. 00 
:880 
. 000 
.0,00 
.000 :U~ .-
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863. 
E-V 
!(JEe/e 77 -134 
PA6E IS 
HI(iH-V 
1:IU t:ltg -~ 
t:Ji! m:dl 
1. 313-- 34 . 3 1 1. 28 
. 3 4 1.3~ l:IH-- l~f~ 
1.312 1.3 3 
1.310 l.ll1 l~lgt--- I:l0l 
1. 304 .105 1. ~~0 1;101 l:tU-' -, ~ fJ 
.U4 I; 95 
·U ..t: ,~ 1:191--- 1°I,t 1. 11 1. I I. 5. 
r:H! · i-t·In I· 11 : ~J- &-! , 4-rin t. tit 1; 1: ~lA 1:21 l:~t- 1:H 1.~'5 1.Z6 J;~U _ t: __ 
1$ 1. 61 l.:m- I: i ' 
• 4 • 4 9 
• ,. • 46 
= . _ .• 1;'4 1 .~4 l.h, t·
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DATt OF RUN IS 09/20/7b PACK NUMBfR IS 2268 SHADOW PERIUD IS CYCLF ' IS 
WQEC/C 77 -134 
24. 8b3. P,uE IS 
T 111E ,"IPS CELL- V CELL-V CEL L-V CELL-V CELL-V CELL- v CELL-V CELL- V AVE-V HIGH-V LO,,· 
B~g· H·i28 Vi 1 . 8~3 v~ 1.0~4 vi 1: 8~~ ~~ 1 . 0 9 2 v~ 1: 8U ·888 . 0 86 .000 1 ~8~5 l·g82 1: 81J 1.0 ~ V 1 . 0 I V . 0 00 
hUU: 11:10'0 ~1 1 : 036 ~ 2 1 .05 '1 3 1 . 038 'II, 1 . 07 '15 1 .05~ ·000 · 808 .000 1:05~ :oH 1 0 0 140 ,. 11 .6 0 VI 1.0p '1 2 1 .0108 v ~ 1. 0 5 '110 1 . 07 0 v5 1.05 · 0 00 ·000 . 00<) 1 .01o~ 1.070 1: 023 
1410. ll ·ZIO VI 1 . 0 , 1/2 1 .0~ V 1.01010 VI, l : gt~ v~ . 0 4! : 0 00 :000 .000 1. 04 l·gn 1. OM 1414. . 0 'II 1.00 '12 1. 0 5 '13 1 . 038 \/4 1 . 010 .000 .008 .000 .037 1.0 
1411 • l l. 10 VI 1.002 '12 1. 032 1/3 1.034 VI, 1 . 062 ~5 1. 039 .000 · 880 .000 1. 0~4 t:062 1.002 
hZZ. i4!.170 1/1 . 99 1 '1 2 1.026 V~ 1. 02g VI, I . 05~ v5 1 . 034 .000 .000 10 8 1.05~ . 9~1 
14 lb. U~ .340 VI .976 '12 1.020 V 1 . 02 'II, 1 . 05 '15 1 . 02s . 0 00 · 000 .000 1 :02 1 05 
.9 6 
l,4j1 . 12 . 500 VI .956 '12 1 . 0llt ,, ) 1 . 013 v4 1 . 0510 '15 1 . 023 . 0 00 :000 .000 1.0A2 ,: 0 54 .95~ 
1 .. , .. 12 . 580 VI . 942 '12 1.011 VJ l.oo! '14 1.053 v~ 1. 0p .000 .000 .000 1 0 I 1.053 .94" l"b: 12. 660 1/1 . 925 '12 . 007 V . 00 '14 . 052 V 1 . 0 8 .000 . 000 .000 1: 00 1.052 .925 
500 
IE N P' VI: IS ORI21 /7 _ 
CK DA Y H I ~~- D I5 AV[-CI S lO~- D r 5 
2266 l i b . 1.2 26 1.225 I. 2i 5 
226~ 117. 1 .2 7~ 1.2 2~ 1.2 2 ~ 
226B 11 8 . 1. 22 4 .2 23 1. 222 
2266 1 19 . 1. 222 1 . 221 1 . 2 21 
22LB 120. 1. 22 1 1 . 220 1. 220 
2268 121 . 1 . 2 19 1.2 18 1. 2 18 
22 t~ 123 . 1 . 2 1R 1. 217 1.217 
22 63 124 . 1 . 217 1 . 2 16 1 . 2 1 
22 h6 125 . 1 . 216 1. 2 15 1. 2 1 
--2-Z,t;B- 127 . 10211 - 1.210 1. 2 10 
22t R 129. 1.209 1.208 1.207 
226d 130 . 1. 209 1.208 1.208 
22 60 13 1 . 1. 207 1.206 1.206 
22L6 132 . 1 . 207 1. 206 1. 206 
22 68 133 . 1 . 207 1 . 206 1 . 20 5 
2260 136 . 1.231 1 . 230 1. 230 
2268 137 . 1 . 227 1 . 227 1 . 226 
2'r6B 1311 . 1 . 22" - 1 . 22-3- I. Z2~ 
2266 140 . 1 .21 8 1. 2 17 1.216 
2266 141 . 1.217 1. 2 16 1.215 
2266 143. 1 .21 7 1.216 1 . 2 15 
n66 - - 1"-6 . h2"21 ht'20 1. 2"19 
22 66 147 . 1.222 1.22 1 1.220 
22 63 148 . 1 .221 1.220 1 . 2 19 
22 68 149 . 1 . 22] 1 . 222 1. 221 
- i?cl"68 1~ . - 1 . 125 1.2-24 1.222 
2268 152 . 1.23' 1.236 1.235 
2268 153 . 1 .245 1.244 1.242 
22 68 154. 1.256 1.255 1.25~ 
2268 155 . 1.274 1-.2-H 1-;-2-72 -
22 68 233 . 1 . 252 1.252 1.250 
22 66 234 . 1 . 237 1.237 1.235 
2266 236 . 1.223 1.222 1 .220 
nti8 237 . -1~15 to214 l-02-l2 
2268 239 . 1.207 1.206 1.204 
226B 24 2 . 1 .198 1.197 1.196 
2268 243. 1 .199 1.199 1.197 
2268 -245. 101'94 - 1.t'93' 1.192 
2268 246 . 1.194 1.193 1.192 
2260 247 . 1.193 1 . 192 1.191 
2266 248 . 1.192 1 . 191 1.190 
---2-2e13 -cIo<Jo- -- -i .194 1.193 1.192 
I 
( 
f 
( 
" 
f 
.: 
( 
l 
• 
, I 
: 2266 250. 1.191 1.190 1.189 
&"' , 2268 251. l.t90 1.189 1.187 
- ~ 2268 252. 1. 89 1.le8 1 .187 
'- - z.z 6e-- - z.5-It. - - +~ 6- - --10 2-25- --- -- - 1;. 2-2-5 
I 22 66 255 . . 1 .21 8 1 . 2 17 1 . 2 17 
t . 22 60 257 . 1 .212 1 , 21 1 1.210 
22 68 258 . 1 . 2 11 1 . 21 0 1 . 210 
« 
• 
4 
( 
c 
c. 
.. 
" I 
' L 
( . 
2-16'8-- -l60 . 1 .~3 1.2G3 - 1-.-202 
2266 262 . 1 .210 1. 209 1.20. 8 
2266 26 3 . 1 . 212 1.211 1.210 
2266 265 . 1.215 1.214 1.213 
n trs - 267 . - 10220 '---i .-219 1.217 -
2268 268 . 1.221 1.220 1.218 
22 68 269 . 1 . 223 1.222 1 .221 
226B 271 . 1 . 230 1. 229 1.227 
~26e 272 . ~ . 236 1.235 1 . 233 
2266 273 . 1.243 1.243 1.241 
'if 
8~ ;a. c. 
£' t: 
., ' 
" ~-
~I GH-ChAR 
1.4 13 
1.4 12 
1. 4 1 
1 .41 
1 . 41 
1 . 413 
1. 412 
1 . 4 12 
1. 41 -
1 .~ 1 
1. 412 
1. 412 
1. 41 2 
1. 412 
1 . 'd l 
1.4 11 
1.411 
1.411 
1. 4 11 
1 .412 
1.412 
1.4 11-. 4 1 
1 .411 
1.411 
1.4-12 
1.412 
1.412 
1.412 
i.41~Z 
1.412 
l.412 
1.411 l-.'d-r 1.4l1 
1.412 
1.412 
10412 
1 . 412 
1.412 
1.412 
-1.411 
1.413 
1.413 
1.41Z -
i..-12 · 
l . 412 
1 . 412 
1 .413 
1.413 
1.412 
i ·413 .413 1.-~ 12 
1 .411 
1 .411 
1.413 
1.41 3 
1.414 
AVE-CHA 
1.411 
1.410 
1.411 
1.411 
1. 411 
1.411 
1.41 0 
1.41 0 
1. 4 11 
1.411 
1.411 
1.411 
1.410 
1.411 
1 . 4 10 
1. 4 10 
1. 4 10 
1.4 10 
1.410 
1.411 
1.411 
- 1.-4\-0 
1 . 409 
1 .409 
1 . 410 
1.'010 
1 .411 
1.411 
1.411 
10411-
1.410 
1.410 
1.409 
-1.410 
lOW-CHAR 
1.409 
1.489 1.4 9 
1.409 
1.410 
1.410 
1.409 
1.408 
1.409 
1.409 
1.409 
1.409 
1.409 
1.409 
1.409 
1.409 
1.409 
1.409 
1.409 
1.409 
1.410 
~1·408 
1.409 
1.410 
1.410 
1.410 
1.410 
1.410 
1.410 
104-1.() 
1.411 
1.411 
1.411 
1 ..... 11· 
1.411 
1 . 411 
1.411 
1.lrll 
1.411 
1.41 1 
.408 
1. 408 
1. 408 
1. 409 
1 .409 
1.409 
1.409 
1 .. 4,()8 
1:407 
1.408 
1.406 
1-.407 
1.407 
1.409 
1.407 
1.408 
1.408 
1.409 
1.407 
1.407 
1.409 
1.409 
1.409 
----l-i-IoM--
1.409 
1.409 
1.409 
1.1009 
1.409 
1.4 1 
·1-0411 -
1 .41 0 
1.410 
1.412 
1.4 12 
1.41 2 
501 
1·409 . 409 
1.4-09 
1.408 
1.408 
1.410 1."- 10 
1.410 
AHO 
3.130 
3. 618 4.08 
4.570 
4.840 
5.140 
5.510 5.750 
5 . 9 10 
6.620 
6.960 
6.910 
7.200 
7.220 
7 .230 
7.110 
.950 
.920 
6.910 
6.660 
6 .410 
5.620 
5 .240 
5 .Z00 
4.960 
4.710 
3. 760 
3. 260 
2.490 
1.500 
1.600 
1. 300 
3 . 600 
4.200' 
4.900 
5.800 
5.900 
6aSOO 
6 .700 
6.800 
7. 000 
'(n900 
7.200 
7.200 
7.500 
l.-500 
7 .510 
7.200 
6 .950 
6 .910 
6 .470 
6.1 90 
5.710 
5.160 
4.930 
4.590 
4.130 
3.760 
3 .260 
AHI 
11.7)0 
12. 158 12.02 
13. 210 
13.8 10 
14.1 70 
14. 230 
14.490 
15 . 170 
15.91 0 
16.410 
16.800 
17.510 
17.910 
10 . 510 
16. 630 
16 . 750 
-1<6 . 930 
17.810 
19 . 160 
19 . 190 
18 . 500-
17 . 500 
17 . 380 
17 . 300 
17 . 200 
17 .100 
16.920 
16.380 
- -15-.420 
12.600 
14.000 
15 .200 
16.000 
17.100 
17.100 
16.900 
17.-100 
17.200 
17.400 
17.600 
17.700-
18.100 
18.900 8.500 
- --H-i-tOO --
19.100 
19.200 
19.300 
19.360 
19.100 
18.970 
18.600 
- 17 .93{). 
17.700 
17.600 
17 .600 
11.570-
1" .450 
I«)Ee/ C 77 - -
) 
I«)EC/ C 77-134 
9~t~ OF §~~ 1 5Hye~~oH6 AVi- OI5 lOW- DIS ~IGH-CHAR A\I~ -
CHAR leW-CHAR AH~ "HI, 
22 60 274 . 1 . 25 5 . 254 
1. 253 1. 413 . 412 
1. 411 2 . 5 0 15 . 0 0 
2268 513 . 1 .249 1 . 2411 
-1. 245 h 4U I-.4 1--O 
1.40 7 1. 490 10 . 580 
'J ;: 
2268 514 . 1.231 1. 2 29 
1. 227 1 . 413 1. 41 0 
1.406 2 . 470 11 . 470 
22 68 51~ . 1. 2 15 1 . 213 
1 . 211 1 . 413 1 . 4 10 
1.406 3 . 21 0 12 . 0 10 
) : 
2268 516 . 1.207 1 . 205 
1. 20 3 1 . 413 1. 4 10 
1.40 6 3 . 700 13 . 10
0 
-22 68 517. 1 . 200 - 1 . 198
 - 1 . 196 1 . 413 
1 . 41 0 1.406 4 . 22 0 
13 . 200 
22 68 519 . 1 . t 9 4 1 . 19 2 
1 . 190 1. 413 1 . 41 0 
1.406 4 . 940 13 . 47 0 
2260 520 . 1 . 191 1 . 190 
1 . 188 1 . 41 2 1 . 41 0 
1.406 5 . 180 13 . 300 
2268 521 . 1.1 89 1.187 
1 .185 1.413 1 . 410 
1 . 406 5 . 420 13 . 200 
2268 522. 1 . 187 1 . 185 
1 . 183 1 . 412 1 . 410 
1.406 5 . 660 13.000 
2268 523 . 1' 187 1.185 1.1
83 1.412 i ·41o 1.406 5.8
40 17 •0 40 
22 68 526 . • 93 • 92 
• 91 . 4 2 . 4 0 
. 4C7 6 . 680 6 . 000 
22 68 527 . 1 . 199 1 . 197 
1 . 196 1. 413 1.411 
1 . 408 6.670 15 . 090 
2268 528 . 1 . 206 1 . 20~ 
1 . 203 1 . 413 1 . 410
 1 . 408 6 . 940 13 .
640 
22 6R 52~ . 1 . 199 1 . 198 
1. 191 1. 414 1. 411
 1. 408 6 . 930 13 .
700 
22 6 53 2 . 1. 193 1.192 
1. 191 1. 413 1. 410 
1.408 7.430 13 . 830 
22 66 534. 1. 209 1. 208 
1 . 208 1 .41 2 1 . 410 
1.1007 7 . 370 13 . 770 
- --
-2-2-68 535. 1 . ~25 1. 224 
1.224 1 . 410 1.410 
1.408 7 . 380 13 . 730 
2268 536. 1 . 240 1 . 239 
1 . 236 1.412 1.1010 
1.407 7 . 250 13 . 91 0 
2268 536 . 1 .198 1 '197 
1 . 196 1.413 1 . 410
 1. 1007 6 . 960 13 . 6
80 
2268 539 . 1. 195 1. 94 
1.193 1.4 11 1 . 410
 1 .408 6.940 12 . 5
00 
2268 - 54--2. - 1.1'M - 1--. 197 
1.196 - 1 .411 1 . 410 
- 1.10-0-8 &.410 11.300
-
22 68 5lt3. 1 . 187 1 .187 
1 . 185 1.4 11 1 . 410
 1 . 408 6 . 1lo 1l ~ 20
0 
2268 5lt5. 1 . 185 1. 184 
1. 182 1 . 411 1.410
 1.408 5 . 7 0 10.
800 
2269- 546. 1 . 188 1. 187 
1 . 186 1.411 1 . 41 0
 1. 408 5 .480 10 .
900 
2-~·6 - 5-1t ~. 1 .1-86 - 1 . 164 
1. 183 -1 . 41-1 1. 4 10
 1.408 5 . 240 10.
700 
2 68 548. 1 . 19 3 1 . 1q l 
1.190 1. 411 1. 410 
1.408 5 . 010 10 . 200 
. 2268 549. 1 . 194 1 . 1
9 2 1 . 19 1 1 . 411 
1 . 410 1.408 4 . 770 
9.700 
2268 550. 1. 192 1 . 190 
1 . 188 1 . 411 1.418 1. 408 4 . 230 
9.000 
--nff&-~.-- 1--0259- - -h-~
-- -
1-;--2-,", -- - l-i-lt-l 1. 4 
--- l 408 - --2 .490 8.000 -
2_268 554 .. 1 . 217 1 . 276 _
 
1 . 274 1 . 4 12 1.409 
1: 407 1. 480 7 . 050 
2268 728. 1 . 267 1. 266 
1 . 266 1 . 412 1 . 41 0 
1 .408 1. 610 8 . 340 
• 22 68 129. 1 . 2 48 1 .
247 . 1 . 245 1 . 41~ 
1 . 41 0 1. 408 2 . 1060 
9 700 
---
2-2-61t - -=13-6-.- - --i . 2 2&- . 227 
1--.2 26 1.411 1 . 10 10 
1. 408 3 . 1-90 - 11 : 010 
2268 731. 1 . 2 14 1 . 213 
1 . 211 1 . 412 1 . 41 0 
1 . 408 3 . 700 11 . 500 
~268 733. 1 . 195 1. 194 
1 . 193 1 . 411 1 . 4 10
 1. 1008 4 . 670 11
.730 
268 7310. 1 . 190 1. 189 
1 . 187 1. 41 1 1. 1010 
1 . 1008 4 . 920 11 . 700 
-i~---~--- 1- . 1-8'2 - 1.-1<81 
I . H9- 1 .. 41 ~ 1 . 4 10 
1. 1008 5.410 11 .~5-0 
2266 737. 1 . 179 1.178 
1 . 176 1 .41 2 1 . 41 0 
1 . 408 5 . 640 11 . 900 
22 6ft 738. 1.176 i.1 14 1. 172 1 . 4 11 
1 . 410 1 . 408 5 . 930 
12 . 140 
• 226 710. 1 . 172 .
17 1 1 . 169 1 . 41 2 
1 .411 1 . 409 6 . 400 
12 . 300 
· .---~-7+h-- 1 . W. 2- -+ . '1--6
1- -+'~ 60- 1 .1012 1.4
11 1 . 409 6 . :U,Q 12 .. 530 
- JJ6B 743. 1 . 161 1 .15~ 1 . 157 1 . 411 
1 . 41 0 1. 100 8 6 . 950 
12 . 700 
6 71010. 1.166 1.16 
1 . 1~3 1 . 411 1.410 
1. 408 6 . 920 12 . 80C 
2Z66 7106. 1 . 164 1. 163 
1 . 161 1 . 412 1 . 41 0 
1 . 408 7 . 000 12 . 970 
--2i 66- - l4r. - 10-),~ h 1 [2 ),,-1-61 1-. 4 1 0 1.
4-()~ - 1 . 40~ ~r4-2 o-
13 . 000 
2268 ". 1 . 2 4 1 . 2 2 
1 . 200 1 . 410 1 . 40 
1 . 40 . 1010 11 .350 
2268 750. 1 . 190 1 . 188 
1 . 186 1 . 41 0 1 . 409 
1 . 40 6 7 . 410 12 . 0 10 
2268 752 . 1 . J81 1.179 
1 . 178 1 . 4 10 1 . 409 
1 . 40& 7 . 160 11 . 550 
2268 753 . 1. 182 1 . 180 1 . 178 1 . 41 0 
1 . 409 1 . '.07 6 . 920 
1l .6~ 
22 6 754. 1.181 1. 180 
1 . 178 1 . 410 1 . 409 
L.40 7 6 . 910 11 .770 
~266 755. 1 .181 1 . 17~ 1
. 177 1 . 101 1 1 . 409 
1 . 1007 6 .670 11 . 1000 
268 156. 1.187 1.1 8 
1.163 1 . 4 11 1 . 410 
1 . 1009 6 .680 11 .200 
22 68- 4 57. 1--.1-9-1- - 1 . 189--
-- -
1.188 1 . 412 - 1.1009 
1 . 1007 6 .-210 11 .-200 
2268 758. 1 . 195 1 . 193 
1 . 192 1 . 411 1 . 41 0 
1 . 1007 6 . 130 11 . 200 
2266 759. 1 . 199 1 . 197 
1 . 195 1 . 4 11 1 . 409 
1 . 407 5 . 950 11 . 130 
22 66 760 . 1 . 198 1 . 191 
1 . 194 1 . 411 1.410 
1 . 407 5 . 690 11 . 130 
2268 763 . 1 . 1--9-9 1 . 1'98 
1 . 195 1 . 411 1 . 409 
1. 407 5 .200 11 . 580 
Z268 764 . 1 . 20 2 1 . 20 1 
1 . 199 1 . 4 11 1 . 409 
1. 407 4 . 960 11 . 090 
" 
.,. 
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f U 6 J '?Zl, ; 
( l~6!J 733 . 
( 
• 
. 
• 6 
.7~C 
.7 9 
•
733 
.76 
.780 
.eoo 
.ego 
.7 9 
::2~ 
:9~8 
.660 
.649 
.639 
. 620 
.6AO 
.t 0 
• 98 
.58 
.~70 
• 60 
.559 
.5~9 
.5 9 
:~~~ 
.590 
.560 
.560 
:U8 
.520 
:;&8 
.510 
a'i 
!i i~ 
I~ &i 
WQEC/C 77- 1 
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lysis data is c 
E 
E 
il 
@~ ~I 
2 
12 5 
7-12 12 
9-20 11 199.752 86 . 21 8 
507 
0.15 0.7 2.5 
hf rd of the plat 
case and pr for to leaking in wate 
overnight. 
CIC 77 - 1 
07 
35 
.1 C 
C 
